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PHASE I INCLUDED THE DESIGN AND CONSTRUCTION OF A WATER TRANSMISSION LINE FROM THE MUNICIPAL WATER SUPPLY IN
EVANSVILLE TO THE SITE AND A DISTRIBUTION SYSTEM THROUGHOUT THE RESIDENTIAL AREA; PHASE II INVOLVED UPGRADING
THE EVANSVILLE WATER FILTRATION FACILITY AND INCLUDED THE DESIGN AND CONSTRUCTION OF A NEW WATER INTAKE AND
ITS CORRESPONDING PUMP STATION, A NEW TRANSMISSION LINE FROM THE NEW INTAKE TO THE EVANSVILLE WATER
FILTRATION FACILITY, AND A NEW SEDIMENTATION BASIN.  PHASE II WAS REQUIRED BECAUSE THE EXISTING INTAKE WAS
BELOW THE CASPER WASTEWATER TREATMENT PLANT DISCHARGE AND THE WATER QUALITY WAS UNACCEPTABLE.  THE SYSTEM WAS
PUT INTO OPERATION IN JANUARY 1989.

CONCURRENT WITH THE INITIAL SCIENTIFIC STUDIES, EPA ALSO CONDUCTED RESEARCH TO IDENTIFY POTENTIALLY
RESPONSIBLE PARTIES (PRPS), PARTIES WHO MAY BE LIABLE PURSUANT TO CERCLA, FOR THE CLEAN UP OF CONTAMINATION
AT THE SITE.  NOTICE LETTERS REGARDING REMOVAL ACTIONS AND REMEDIAL ACTIVITIES WERE SENT IN LATE 1986 AND
1987 TO VARIOUS PRPS IDENTIFIED INCLUDING DOW CHEMICAL COMPANY, DOWELL-SCHLUMBERGER, INC., AND KNENERGY, INC.

PENTACHLOROPHENOL (PCP) WAS DETECTED IN TWO SOIL SAMPLES AND SEVERAL WELLS LOCATED ON THE BNRR RIGHT-OF-WAY. 
OVER 60 ABANDONED 55-GALLON DRUMS WERE ALSO FOUND ON THE PROPERTY.  ANALYSIS OF SAMPLES FROM THE DRUMS
INDICATED THAT 11 OF THE DRUMS CONTAINED AROMATIC HYDROCARBONS AND OTHER CHEMICAL COMPOUNDS.  THESE DRUMS
WERE RELOCATED TO A BNRR FREIGHT BUILDING.  THE REMAINING DRUMS WERE FOUND TO CONTAIN TYPICAL TRASH AND WERE
DISPOSED OF BY WDEQ.  IN 1988, A SOIL CONTAMINATION STUDY CONDUCTED AT THE BNRR PROPERTY CONCLUDED THAT SOIL
UNDERLYING THE DRUMS WAS NOT CONTAMINATED.

REMOVAL ACTIONS

IN DECEMBER 1987, KN AND DOW/DSI EACH ENTERED INTO ADMINISTRATIVE ORDERS ON CONSENT TO PERFORM REMOVAL
ACTIONS AT THEIR RESPECTIVE FACILITIES. DOW/DSI AND KN AGREED TO TAKE IMMEDIATE ACTIONS TO CONTROL SUSPECTED
SOURCES OF GROUND WATER CONTAMINATION ON THEIR RESPECTIVE PROPERTIES AND TO PREVENT FURTHER MIGRATION OF
CONTAMINATED GROUND WATER INTO THE SUBDIVISION.

DOW/DSI: THE DOW/DSI FACILITY USES MOBILE MOUNTED PUMPS, TANKS AND OTHER ASSOCIATED EQUIPMENT TO PERFORM OIL
AND GAS PRODUCTION ENHANCEMENT SERVICES FOR THE OIL AND GAS INDUSTRY.  DOW/DSI PERFORMS ITS OWN TRUCK REPAIR
AND STORES SOLVENTS IN DRUMS ON SITE.

A GRAVEL LEACH SUMP FOR DISPOSAL OF TRUCK WASH WATER LOCATED ON THE WESTERN PORTION OF THE PROPERTY HAD BEEN
IN OPERATION SINCE SHORTLY AFTER THE FACILITY BEGAN OPERATIONS.  THE WASH WATER IS BELIEVED TO HAVE CONTAINED
CHLORINATED SOLVENTS.  ALSO LOCATED ON THE WESTERN PART OF THE  PROPERTY, A 1000-GALLON UNDERGROUND OIL/WATER
SEPARATOR TANK WAS USED TO SEPARATE OIL FILM AND SOLIDS WASHED FROM TRUCKS.  SEPARATED WASH WATER LEFT THE
SEPARATOR AND FLOWED THROUGH A VITREOUS TILE DRAIN TO THE LEACH SUMP SYSTEM.  A TOLUENE STORAGE AREA WAS
LOCATED AT THE NORTH END OF THE FACILITY.  CONTAMINANTS WERE RELEASED FROM BOTH THE WASH WATER DISPOSAL
SYSTEM AND TOLUENE STORAGE AREA.

BECAUSE OF THESE RELEASES AND THE RESULTING CONTAMINATION, AND IN ACCORDANCE WITH THE ADMINISTRATIVE ORDERS
ON CONSENT, DOW/DSI PREPARED AN ENGINEERING EVALUATIONS/COST ANALYSIS (EE/CA) REPORT TO DOCUMENT THE EXTENT
AND NATURE OF THE RELEASES OF CONTAMINANTS, AND TO PROPOSE EXPEDITED REMOVAL ACTIONS TO CONTROL MIGRATION OF
CONTAMINANTS AND ELIMINATE SOURCES OF CONTAMINANTS BENEATH AND ADJACENT TO THEIR PROPERTY.  AS A RESULT OF
DRILLING AND SAMPLING ACTIVITIES AT THE DOW/DSI FACILITY IN 1987, SEVERAL VOLATILE HALOGENATED ORGANIC (VHO)
SOIL CONTAMINANTS WERE IDENTIFIED IN THE GROUND WATER AND SOIL NEAR THE ABANDONED CHLORINATED SUMP AREA.  THE
VHO GROUP INCLUDES CHLORINATED ORGANIC COMPOUNDS.  THE EE/CA PREPARED BY DOW/DSI EVALUATED REMOVAL
TECHNOLOGIES AND RECOMMENDED A REMOVAL ACTION THAT WAS THEN IMPLEMENTED.

REMOVAL ACTIVITIES AT THE DOW/DSI FACILITY BEGAN IN JANUARY 1988.  THIS REMOVAL INCLUDED THE EXCAVATION AND
OFF-SITE LANDFILLING OF APPROXIMATELY 440 CUBIC YARDS OF CONTAMINATED SURFACE SOILS FROM THE CHLORINATED SUMP
AREA.  THE OIL/WATER SEPARATOR, THE DECOMMISSIONED WASTE OIL TANK AND PORTIONS OF THE VITREOUS TILE DRAIN
WERE ALSO REMOVED FROM THE SITE.  A SOIL VAPOR EXTRACTION (SVE) SYSTEM WAS USED IN THE CHLORINATED SUMP AREA
AND REMOVED OVER 300 POUNDS OF CONTAMINANTS FROM THE SOIL.  ALMOST 6,000 POUNDS OF SOLVENTS WERE REMOVED FROM
SOILS FROM THE TOLUENE STORAGE AREA USING A SVE SYSTEM.

KN: KN HAS OPERATED A NATURAL GAS FRACTIONATION, COMPRESSION, CLEANING, ODORIZING, AND TRANSMISSION PLANT AT
THE SITE SINCE 1965.  OPERATIONAL MAINTENANCE ACTIVITIES ARE PERFORMED ON-SITE.

ORIGINALLY CONSTRUCTED AS AN EARTHEN IMPOUNDMENT, A FLARE PIT WAS USED TO COLLECT SPENT MATERIAL GENERATED BY
THE FACILITY.  MATERIALS THAT MAY HAVE BEEN PLACED IN THE FLARE PIT INCLUDE: 1) CRUDE OIL CONDENSATE; 2)
ABSORPTION OIL; 3) EMULSIONS, ANTIFOULANTS, AND ANTICORROSIVE AGENTS; 4) LIQUIDS ACCUMULATED IN THE FLARE
STACK; 5) POTASSIUM HYDROXIDE TREATER WASTE; AND 6) LUBRICATION OILS AND BLOWDOWN MATERIALS FROM EQUIPMENT IN
THE PLANT.  IN OCTOBER 1984, THE WESTERN HALF OF THE IMPOUNDMENT WAS BACKFILLED AND A NEW CONCRETE LINED
FLARE PIT WAS CONSTRUCTED ON THE EASTERN HALF.  USE OF THE FLARE PIT WAS DISCONTINUED AND THE PIT WAS
DECOMMISSIONED IN 1987.  WASTE STREAMS FORMERLY COLLECTED IN THE FLARE PIT WERE REROUTED INTO ABOVE STORAGE
TANKS FOR TEMPORARY STORAGE OR RECYCLING.



A CATCHMENT AREA, A LOW SPOT IN THE GROUND JUST WEST OF ELKHORN CREEK, COLLECTED SURFACE RUN-OFF WATER
CONTAINING CONTAMINANTS FROM THE PLANT AREA AND STEAM CONDENSATE FROM THE DEHYDRATION UNIT.  VARIOUS
ACTIVITIES WERE UNDERTAKEN BY KN TO REROUTE MATERIALS AWAY FROM THIS AREA IN 1984.

IN 1965, AN UNDERGROUND PIPE BURST DURING FACILITY START-UP AND 5,000 TO 10,000 GALLONS OF ABSORPTION OIL
WERE INJECTED UNDER PRESSURE INTO THE GROUND BENEATH THE PROCESS AREA.  ABSORPTION OIL IS USED AT THE KN
PROCESSING FACILITY TO REMOVE IMPURITIES FROM THE NATURAL GAS STREAM. OTHER RELEASES OCCURRED BETWEEN 1965
AND 1987 IN THE FORM OF SMALL LEAKS AND SPILLS NEAR THE FLARE PIT AND CATCHMENT AREA.

BECAUSE OF THESE RELEASES AND THE RESULTING CONTAMINATION, AND IN ACCORDANCE WITH THE ADMINISTRATIVE ORDER ON
CONSENT, KN PREPARED AN EE/CA REPORT.  AN INVESTIGATION WAS CONDUCTED AS PART OF THE EE/CA FOR REMOVAL
ACTIONS AT THE KN FACILITY.  A SOIL VAPOR SURVEY WAS CONDUCTED IN THE VICINITY OF THE FLARE PIT, AND SOIL
BOREHOLES AND GROUND WATER WERE SAMPLED.  ADDITIONAL SAMPLES WERE COLLECTED FROM SOILS BETWEEN THE CONCRETE
FLARE PIT AND THE FLARE STACK, AND ALSO BENEATH THE CONCRETE FLARE PIT.  SEVERAL AROMATIC HYDROCARBON
CONTAMINANTS WERE IDENTIFIED IN THE SOILS AND GROUND WATER NEAR THE FLARE PIT.  BENZENE, ETHYLBENZENE,
TOLUENE AND XYLENES (BETX) ARE INCLUDED IN THE AROMATIC HYDROCARBONS GROUP.  A FLOATING LAYER OF BETX
CONTAMINANTS WAS IDENTIFIED DURING SUBSEQUENT GROUND WATER SAMPLING AT THE KN FACILITY.  BASED ON ADDITIONAL
DRILLING AND SAMPLING, AROMATIC HYDROCARBONS WERE IDENTIFIED WITHIN THE BOUNDARIES OF A SECTION OF SOIL THAT
IS STAINED BY WHAT IS BELIEVED TO BE ABSORPTION OIL FROM PAST RELEASES IN THE PROCESS AREA AND FLARE PIT
LOCATION.  THE STAINED SOIL ON THE KN PROPERTY EXTENDS ACROSS THE NORTHEASTERN PORTION OF THE DOW/DSI
PROPERTY, THROUGH THE RAILROAD RIGHT-OF-WAY AND SLIGHTLY INTO THE RESIDENTIAL AREA.

IN NOVEMBER 1989, REMOVAL ACTIONS DESIGNED TO REMOVE BETX CONTAMINANTS FROM THE GROUND WATER AND SOIL BENEATH
THE KN FACILITY BEGAN.  PURSUANT TO THIS REMOVAL ACTION, VOLATILE BETX CONTAMINANTS ARE BEING REMOVED FROM
THE GROUND WATER AND SOIL USING A SVE SYSTEM AND A GROUND WATER TREATMENT SYSTEM.  AS OF JULY 31, 1990, THE
KN REMOVAL SYSTEM HAD RECOVERED APPROXIMATELY 6,000 GALLONS OF BETX CONTAMINANTS AND HAS EXTRACTED
APPROXIMATELY 135 POUNDS OF BENZENE FROM THE SOILS AND GROUND WATER BENEATH THE KN FACILITY.

REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS)

IN DECEMBER 1987, AN ADMINISTRATIVE ORDER ON CONSENT WAS ISSUED TO DOW/DSI AND KN REQUIRING THEM TO CONDUCT A
REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS) TO CHARACTERIZE THE EXTENT OF CONTAMINATION AND IDENTIFY
ALTERNATIVES FOR CLEANING UP THE SITE.  THE RI/FS REPORT, WHICH WAS COMPLETED IN JUNE 1990, CONCLUDED THAT
TWO PLUMES OF CONTAMINATED GROUND WATER ORIGINATE IN THE INDUSTRIAL AREA SOUTH OF THE SUBDIVISION AND ARE
MIGRATING THROUGH THE SUBDIVISION IN A NORTHEAST DIRECTION.  THE FIRST OF THESE PLUMES IS CONTAMINATED WITH
VHO COMPOUNDS (REFERRED TO AS THE VHO PLUME), AND EXTENDS FROM THE DOW/DSI FACILITY TO THE NORTH PLATTE
RIVER.  THE SECOND PLUME IS CONTAMINATED WITH BETX COMPOUNDS (REFERRED TO AS THE BETX PLUME), AND EXTENDS
FROM THE KN FACILITY TO THE BNRR PROPERTY AND POSSIBLY INTO THE SUBDIVISION DIRECTLY NORTH OF THE KN
FACILITY.  IN ADDITION, A LAYER OF BETX CONTAMINANTS ORIGINATING AT THE KN FACILITY AND EXTENDING SLIGHTLY
INTO THE SUBDIVISION WAS FOUND FLOATING ON THE GROUND WATER.

PCP CONTAMINATION NEAR THE BNRR PROPERTY THAT WAS IDENTIFIED DURING THE ESI WAS NOT DETECTED IN SUBSEQUENT
GROUND WATER SAMPLING CONDUCTED FOR THE RI/FS.  HOWEVER, EPA WILL FURTHER ADDRESS THE PCP CONTAMINATION
DURING ACTIVITIES CONDUCTED FOR THE SECOND OPERABLE UNIT FOR THE SITE WHICH WILL EVALUATE CONTAMINANT SOURCE
AREAS AS DISCUSSED IN SECTION IV.

THE RI/FS ALSO IDENTIFIED AREAS OF CONTAMINATED SOILS RELATED TO THE INDUSTRIAL PROPERTIES AT THE SITE
INCLUDING DOW/DSI, KN, VAN WATERS AND ROGERS, NATCO, SIVALLS, PERMIAN, AND  MOBILE PIPELINE.  MUCH OF THIS
SOIL HAS BEEN REMOVED OR CLEANED UP AS PART OF THE REMOVAL ACTIONS DESCRIBED ABOVE.  HOWEVER, SOME
UNDERGROUND SOIL CONTAMINATION REMAINS IN THE INDUSTRIAL AREA OF THE SITE.  THIS CONTAMINATION WILL BE
ADDRESSED DURING THE STUDIES CONDUCTED FOR CONTAMINANT SOURCE AREAS OF THE MYSTERY BRIDGE SITE (SEE SECTION
IV).

AS PART OF THE RI/FS, IN SEPTEMBER 1989, EPA PREPARED A BASELINE RISK ASSESSMENT (BRA) TO ESTIMATE POTENTIAL
HEALTH AND ENVIRONMENTAL RISK WHICH COULD RESULT IF NO ACTION WERE TAKEN AT THE SITE.  THE BRA INDICATED THAT
EXPOSURE TO GROUND WATER COULD RESULT IN SIGNIFICANT RISKS DUE TO CONTAMINANTS AT THE SITE.  DETAILS OF THE
BRA ARE SUMMARIZED LATER IN SECTION VI.

THE RI/FS, COMPLETED IN JUNE 1990, SUGGESTED THAT GROUND WATER PLUMES OF VHO COMPOUNDS EMANATING FROM THE
DOW/DSI PROPERTY AND BETX COMPOUNDS EMANATING FROM THE KN PROPERTY ARE NOT COMMINGLED IN THE AREA
DOWNGRADIENT FROM THE DOW/DSI AND KN FACILITIES.  THE DATA ALSO SUGGESTED THE VHO PLUME COULD BE COMMINGLED
WITH THE RCRA PLUME.  SINCE THE MOST RECENT DATA CONTAINED IN THE RI/FS WAS FROM GROUND WATER SAMPLES TAKEN
IN SEPTEMBER AND OCTOBER 1989, EPA REQUESTED THE DATA BE UPDATED PRIOR TO ISSUING THIS ROD TO DETERMINE IF
THESE CONDITIONS HAD CHANGED.



IN JULY 1990, GROUND WATER SAMPLES FROM 20 WELLS WERE COLLECTED BY CONSULTANTS FOR DOW/DSI (WITH SPLIT
SAMPLES OBTAINED BY EPA AND CONSULTANTS FOR KN) AND ANALYZED FOR SELECTED VHO AND BETX COMPOUNDS. THE PRIMARY
OBJECTIVES OF THIS SAMPLING WERE TO FURTHER ASSESS POSSIBLE COMMINGLING OF THE CONTAMINANT PLUMES AND TO
INVESTIGATE THE CURRENT DEGREE OF CONTAMINATION AS IT MAY HAVE BEEN AFFECTED BY THE ONGOING KN REMOVAL
ACTION.  RESULTS OF THE JULY SAMPLING SUGGEST THAT THERE IS NO CURRENT COMMINGLING OF THE VHO PLUME WITH THE
BETX PLUME NOR THE VHO PLUME WITH THE RCRA PLUME.  THE JULY 1990 DATA ARE SOMEWHAT CONFLICTING WITH
HISTORICAL DATA WITH RESPECT TO BETX COMPOUNDS IN THE GROUND WATER NORTHEAST OF THE KN PROPERTY LINE AND THE
VOLUME OF THE BETX PLUME APPEARS TO BE GREATER THAN THAT ESTIMATED IN THE RI/FS.

#HCI
III.  HIGHLIGHTS OF COMMUNITY INVOLVEMENT

COMMUNITY INTEREST IN PROBLEMS AT THE MYSTERY BRIDGE SITE BECAME VERY INTENSE IN LATE 1986 WHEN SITE
CONTAMINATION PROBLEMS FIRST SURFACED AND THE ATSDR ADVISORY WAS ISSUED.  EARLY PUBLIC MEETINGS, MANY OF
WHICH WERE ATTENDED BY AS MANY AS 100 PEOPLE, OFTEN BECAME HIGHLY EMOTIONAL ENCOUNTERS BETWEEN CONCERNED
RESIDENTS AND PUBLIC OFFICIALS.  MEDIA COVERAGE WAS EXTENSIVE, INCLUDING COVERAGE BY LOCAL AND STATE
NEWSPAPERS AND TELEVISION STATIONS, AS WELL AS SOME NATIONAL TELEVISION COVERAGE.

STATE LEGISLATORS AND CONGRESSIONAL STAFF MEMBERS TOOK A GREAT INTEREST IN SITE ACTIVITIES.  THE COMMUNITY'S
LETTER-WRITING CAMPAIGN EXTENDED TO THE WHITE HOUSE.

INITIAL COMMUNITY INVOLVEMENT WAS COORDINATED BY AN EPA REMOVAL PROGRAM COMMUNITY RELATIONS COORDINATOR, AS
WELL AS BY AN EPA FIELD LIAISON, EPA'S REPRESENTATIVE IN CASPER, AND THE EMERGENCY RESPONSE BRANCH'S ON-SCENE
COORDINATOR FOR THE SITE.

EPA'S REMOVAL COMMUNITY RELATIONS COORDINATOR PREPARED A COMMUNITY RELATION PLAN IN DECEMBER 1986.  THE PLAN
WAS REVISED IN NOVEMBER 1988 BY THE REMEDIAL COMMUNITY INVOLVEMENT COORDINATOR.

BETWEEN DECEMBER 1986 AND JULY 1987, EPA HELD FIVE PUBLIC MEETINGS. FROM DECEMBER 1986 THROUGH OCTOBER 1989,
EPA ISSUED FIVE FACT SHEETS AND 14 INFORMATION UPDATES.  IN JANUARY 1990, EPA DISTRIBUTED A FACT SHEET ON THE
RISK ASSESSMENT FOR THE SITE.  IN ADDITION, EPA PROVIDED FOR PUBLIC COMMENT ON WORK PLANS, SAMPLING PLANS,
THE COMMUNITY RELATIONS PLAN, ALTERNATIVE WATER SUPPLY OPTIONS, AND OTHER KEY DOCUMENTS THROUGHOUT SITE
ACTIVITIES.  EPA ISSUED RESPONSIVENESS SUMMARIES FOR COMMENTS RECEIVED DURING THESE COMMENT PERIODS.

FROM APRIL 1987 THROUGH JUNE 1988, EPA REPRESENTATIVES PARTICIPATED IN A GOVERNOR'S TASK FORCE AND OVERSIGHT
COMMITTEE ON A REGULAR BASIS.  FROM JUNE 1988 THROUGH OCTOBER 1989, EPA WORKED WITH WDEQ AND THE NATRONA
COUNTY HEALTH DEPARTMENT TO CONTINUE A MONTHLY FORUM FOR DISCUSSING ISSUES WITH COMMUNITY MEMBERS.

TO FURTHER FULFILL THE REQUIREMENTS OF CERCLA/SARA SECTION 113 (K)(2)(I-V) AND SECTION 117, THE
ADMINISTRATIVE RECORD FILE FOR THE REMOVAL ACTIONS WAS ESTABLISHED AT EPA'S DENVER OFFICE AND AT EPA'S
WYOMING FIELD OFFICE IN CASPER.  EPA ALSO PROVIDED A COPY OF THE RECORD TO ONE COMMUNITY GROUP WHO REQUESTED
IT UNDER THE FREEDOM OF INFORMATION ACT (FOIA).  THE ADMINISTRATIVE RECORD FOR THE REMEDIAL ACTIVITIES WAS
ESTABLISHED AT THE NATRONA COUNTY LIBRARY IN CASPER AND IN EPA'S DENVER OFFICE.

THE PROPOSED PLAN FOR OU 1 WAS ISSUED ON JULY 3, 1990 WITH A ONE-QUARTER PAGE ADVERTISEMENT PLACED IN THE
CASPER STAR TRIBUNE ON JULY 1, 1990 OUTLINING REMEDIAL ALTERNATIVES AND ANNOUNCING THE PUBLIC COMMENT PERIOD
AND PUBLIC MEETING.  THE PUBLIC COMMENT PERIOD WAS OPEN FROM JULY 5 TO AUGUST 3, 1990.  THE PUBLIC MEETING
WAS HELD JULY 18, 1990 AT THE CASPER CITY COUNCIL CHAMBERS.  A TRANSCRIPT OF THE PUBLIC MEETING IS INCLUDED
IN THE ADMINISTRATIVE RECORD.

APPROXIMATELY FIVE COMMUNITY MEMBERS ATTENDED THE PROPOSED PLAN PUBLIC MEETING.  TWO ORAL COMMENTS WERE
RECEIVED AT THE PUBLIC MEETING AND THREE SETS OF WRITTEN COMMENTS WERE RECEIVED DURING THE PUBLIC COMMENT
PERIOD.

DETAILS OF COMMUNITY INVOLVEMENT ACTIVITIES AND RESPONSES TO OFFICIAL PUBLIC COMMENT ON THE PROPOSED PLAN ARE
PRESENTED IN THE RESPONSIVENESS SUMMARY ATTACHED TO THIS ROD.

#SROU
IV.  SCOPE OF ROLE OF OPERABLE UNIT WITHIN SITE STRATEGY

THE MYSTERY BRIDGE SITE HAS BEEN DIVIDED INTO TWO OPERABLE UNITS: ONE TO ADDRESS GROUND WATER (OU 1) AND THE
OTHER TO EVALUATE CONTAMINANT SOURCE AREAS (OU 2).  THE REMEDY SELECTED IN THIS ROD IS FOR THE FIRST OPERABLE
UNIT AND ADDRESSES THE CONTAMINATED GROUND WATER EMANATING FROM THE DOW/DSI AND KN FACILITIES.  THIS GROUND
WATER POSES THE PRINCIPAL THREAT TO HUMAN HEALTH AND THE ENVIRONMENT DUE TO INGESTION OF AND CONTACT WITH
WATER FROM WELLS THAT CONTAIN CONTAMINANTS ABOVE THE MAXIMUM CONTAMINANT LEVELS (MCLS) ESTABLISHED BY THE
SAFE DRINKING WATER ACT.



EPA WILL EVALUATE REMAINING SOURCE AREAS IN OU 2 AND, AS NECESSARY, WILL DETERMINE WHETHER FURTHER ACTION IS
REQUIRED FOR CONTAMINATED SUBSURFACE SOILS IN THE VICINITY OF THE INDUSTRIAL PROPERTIES THAT WERE IDENTIFIED
DURING THE RI/FS AND REPRESENT POSSIBLE CONTINUING SOURCES OF GROUND WATER CONTAMINATION.  QUESTIONS RAISED
BY COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD REGARDING THE BNRR PROPERTY WILL BE FURTHER EVALUATED
DURING OU 2.

EPA BELIEVES ADDITIONAL CONSIDERATION OF THE CONTAMINANT SOURCE AREAS IS NECESSARY TO ENSURE THE LONG-TERM
EFFECTIVENESS OF THE GROUND WATER CLEAN UP.  THE RI FOCUSED PRIMARILY ON CONTAMINATED GROUND WATER AND DID
NOT ADDRESS MECHANISMS WHICH MAY TRANSPORT CONTAMINANTS FROM SOILS TO WATER.  REMOVAL ACTIONS FOR THE DOW/DSI
AND KN FACILITIES PREVENT FURTHER MIGRATION FROM SOURCE AREAS INTO RESIDENTS' GROUND WATER. QUESTIONS REMAIN
CONCERNING THE ABILITY OF THE REMOVAL ACTIONS TO ELIMINATE SOURCES OF CONTAMINATION.  FOR EXAMPLE, THE SVE
AND HYDROCARBON RECOVERY ACTIVITIES AT THE SITE MAY NOT BE EFFECTIVE ON SOILS BELOW THE GROUND WATER.  THERE
ARE ALSO INHERENT TECHNICAL DIFFICULTIES IN CLEANING THE STAINED SOIL AREAS ABOVE THE GROUND WATER AND THE
FLOATING BETX CONTAMINANTS.

#SC
V.  SITE CHARACTERISTICS

SITE GEOLOGY AND HYDROLOGY

THE SITE IS LOCATED WITHIN A NARROW STRIP OF QUATERNARY ALLUVIAL FLOODPLAIN AND TERRACE DEPOSITS ALONG THE
NORTH PLATTE RIVER AND ELKHORN CREEK.  THE UPPER 1.5 TO 13 FEET OF THE ALLUVIAL DEPOSIT IS A SURFICIAL SOIL
LAYER WHICH CONSISTS OF A MIXTURE OF SANDY SILT AND CLAYEY SILT. THE REMAINING ALLUVIUM RANGES IN THICKNESS
FROM 13 TO 68 FEET.  IT IS WELL-SORTED COARSE TO MEDIUM SAND WITH LITTLE FINE SAND AND TRACE AMOUNTS OF SILT
AND GRAVEL.

BEDROCK CROPS OUT TO THE SOUTHEAST AND NORTHWEST OF THE SITE.  IN THE UPPERMOST 200 TO 300 FEET OF BEDROCK
THE FORMATIONS ARE IN ASCENDING ORDER: 1) TEAPOT SANDSTONE, CONSISTING OF MEDIUM-TO FINE-GRAINED SANDSTONE
WITH SHALE PARTINGS AND 2) THE LEWIS SHALE, CONSISTING OF THICK BEDDED SHALE GRADING INTO BROWN SANDSTONE.

THE BEDROCK SURFACE AT THE SITE IS BENEATH A LAYER OF ALLUVIUM.  A CLAY LAYER INDICATING WEATHERED BEDROCK
WAS ENCOUNTERED AT THE CONTACT BETWEEN THE ALLUVIUM AND BEDROCK IN ALMOST EVERY BOREHOLE.  A VALLEY IN THE
BEDROCK SURFACE THAT ROUGHLY PARALLELS THE PRESENT COURSE OF ELKHORN CREEK WAS ALSO IDENTIFIED.  THIS VALLEY
WAS PROBABLY ERODED BY A FORMER COURSE OF THE NORTH PLATTE RIVER.  BEDROCK ELEVATIONS INCREASE ON BOTH FLANKS
OF THE VALLEY.  TO THE EAST, THIS INCREASE IS PART OF A DIVIDE SEPARATING THE SITE FROM AN ADJOINING
DRAINAGE.  THE ALLUVIUM PINCHES OUT IN THE EAST, RESTRICTING MOVEMENT OF GROUND WATER TOWARDS THE RESIDENTIAL
AREA.  THE BEDROCK SURFACE IS LESS REGULAR TO THE NORTHWEST. A COMPARISON OF BEDROCK SURFACE TOPOGRAPHY TO
ALLUVIAL GROUND WATER FLOW DIRECTIONS SHOWS THAT THE SHAPE OF THE BEDROCK VALLEY SIGNIFICANTLY AFFECTS GROUND
WATER MOVEMENT IN THE ALLUVIAL AQUIFER.  THE LOW PERMEABILITY LAYER AT THE BEDROCK SURFACE ALSO APPEARS TO
CONFINE THE CONTAMINANTS TO THE UPPER ALLUVIAL AQUIFER.

THE HORIZONTAL COMPONENT OF GROUND WATER FLOW WITHIN THE ALLUVIAL AQUIFER IS CONSISTENTLY TO THE NORTHEAST
WITH ONLY MINOR AND LOCAL VARIATIONS.  THE FLOW DIRECTION APPEARS TO BE CONTROLLED TO A CERTAIN DEGREE BY THE
ALIGNMENT OF THE VALLEY IN THE BEDROCK SURFACE.  ALTHOUGH WATER LEVEL DIFFERENCES BETWEEN THE ALLUVIUM AND
UNDERLYING BEDROCK HAVE BEEN VARIABLE, THEY GENERALLY CONFIRM THE POTENTIAL FOR GROUND WATER IN THE BEDROCK
TO FLOW INTO THE ALLUVIUM IN THE VALLEY FROM PERIPHERAL PORTIONS OF THE LOCAL AREA.

BASED ON THE CHARACTER OF THE ALLUVIAL MATERIALS AT THE SITE AND ON HYDRAULIC TESTS CONDUCTED WITHIN THE
ALLUVIUM, THE GROUND WATER SEEPAGE VELOCITY FOR HORIZONTAL FLOW WITHIN THE ALLUVIUM RANGES FROM 0.21 TO 4.9
FEET PER DAY, WITH AN AVERAGE VALUE OF 2.12 FEET PER DAY.  THE SEEPAGE VELOCITY REPRESENTS THE RATE AT WHICH
DISSOLVED CONTAMINANTS WOULD BE TRANSPORTED WITH THE GROUND WATER IN THE ABSENCE OF HYDROGEOCHEMICAL FACTORS
SUCH AS ADSORPTION ONTO SAND GRAINS IN THE AQUIFER.

THERE IS POTENTIAL DISCHARGE OF CONTAMINATED GROUND WATER FROM THE VHO PLUME TO THE NORTH PLATTE RIVER OVER
THE NEXT FEW YEARS.  DATA FROM THE RI/FS INDICATE THAT THE WATER QUALITY CRITERIA FOR THE RIVER WILL CONTINUE
TO BE MET BECAUSE THE VOLUME OF CONTAMINANTS WILL BE INSIGNIFICANT RELATIVE TO THE VOLUME OF WATER IN THE
RIVER.

NATURE AND EXTENT OF CONTAMINATION

THE SCOPE OF THE RI AT THE MYSTERY BRIDGE SITE INCLUDED STUDIES FOR ALL MEDIA THAT MAY BE CONTAMINATED. 
SOILS IN THE RESIDENTIAL AREA, SURFACE WATER AND SEDIMENTS FROM ELKHORN CREEK, AND AIR QUALITY AT THE SITE
WERE INVESTIGATED AND DETERMINED NOT TO BE OF CONCERN WITH REGARD TO CONTAMINANT PATHWAYS AT THE SITE.

AREAS OF CONTAMINATED SOILS WERE IDENTIFIED ON THE INDUSTRIAL PROPERTIES AT THE SITE.  THIS CONTAMINATION
WILL BE EVALUATED MORE FULLY DURING THE ACTIVITIES CONDUCTED FOR OU 2.



SOURCES OF GROUND WATER CONTAMINATION AT THE DOW/DSI AND KN PROPERTIES ARE DISCUSSED BELOW.  THE PATHWAY OF
MIGRATION FOR CONTAMINANTS IN BOTH THE VHO PLUME ORIGINATING BENEATH THE DOW/DSI FACILITY AND BETX PLUME
ORIGINATING BENEATH THE KN FACILITY IS THROUGH THE SHALLOW ALLUVIAL AQUIFER MOVING IN A NORTHEASTERLY
DIRECTION TOWARDS THE NORTH PLATTE RIVER.

DOW/DSI: POTENTIAL SOURCES OF CONTAMINANTS AT DOW/DSI INCLUDE 1) A 1000 GALLON OIL/WATER SEPARATOR, 2) A
VITREOUS DRAIN LINE, 3) AN EMPTY WASTE OIL TANK,  4) CHLORINATED LEACH SUMP, AND 5) TOLUENE STORAGE AREA. 
THE FIRST THREE WERE REMOVED AS PART OF THE DOW/DSI REMOVAL ACTION DISCUSSED ABOVE.

THE GROUND WATER PLUME EMANATING FROM DOW/DSI IS CHARACTERIZED BY ELEVATED LEVELS OF VHOS INCLUDING THE
FOLLOWING CHLORINATED COMPOUNDS:

       1,1-DICHLOROETHENE (1,1 DCE);
       TRANS-1,2-DICHLOROETHENE (T-1,2 DCE);
       TRICHLOROETHENE (TCE);
       TETRACHLOROETHENE (PCE);
       1,1,1-TRICHLOROETHANE (1,1,1 TCA); AND
       1,1-DICHLOROETHANE (1,1 DCA).

MCLS AND PROPOSED MCLS WERE EXCEEDED FOR TCE, T-1,2 DCE AND PCE IN WELLS SAMPLED BETWEEN 1987 AND 1989. 
TABLE 1 SUMMARIZES DATA FROM THE RI/FS AND ESI REPORTS, AND RECENT JULY 1990 SAMPLING FOR VHO CONCENTRATIONS
IN MONITORING WELLS CONSIDERED TO BE LOCATED WITHIN THE VHO PLUME AND THEIR MCLS OR PROPOSED MCLS.  THESE
CONTAMINANTS WERE RELEASED TO THE GROUND WATER FROM EQUIPMENT WASHING OPERATIONS AT OR NEAR THE CHLORINATED
SUMP ON THE WESTERN PORTION OF THE DOW/DSI FACILITY.  A TOLUENE AND XYLENE PLUME APPARENTLY ORIGINATES AT THE
FORMER TOLUENE STORAGE AREA, BUT IS CONSIDERED OF MINOR IMPORTANCE AS THE CONCENTRATIONS ARE BELOW MCLS. THE
SHAPE AND TREND OF THE TCE GROUND WATER CONTAMINATION HAS BEEN FOUND TO BE SIMILAR TO THE GROUND WATER PLUME
FOR TOTAL VHO COMPOUNDS, AS TCE IS THE MAJOR CONSTITUENT IN THE VHO GROUP.  VHO COMPOUNDS ARE HIGHLY MOBILE
IN THE AQUIFER AND CONTAMINATION FROM DOW/DSI HAS TRAVELED WITH THE NORTHEASTERLY FLOW OF GROUND WATER.  THE
PLUME OF CONTAMINATED GROUND WATER WITH LEVELS EXCEEDING MCLS OR PROPOSED MCLS EXTENDS BELOW THE RESIDENTIAL
AREA OF THE SITE AS SHOWN ON FIGURE 2.  VERTICAL EXTENT OF THE VHO CONTAMINATION IS LIMITED TO THE SHALLOW
ALLUVIAL AQUIFER. THE VOLUME OF GROUND WATER AT THE SITE CONTAINING VHO CONTAMINANTS ABOVE THE MCLS OR
PROPOSED MCLS WAS ESTIMATED IN THE RI/FS REPORT TO BE 1096 ACRE-FEET.

KN: THREE SOURCES OF CONTAMINATION HAVE BEEN IDENTIFIED ON THE KN PROPERTY INCLUDING: 1) THE FLARE PIT, 2)
THE CATCHMENT AREA AND 3) THE PROCESS AREA.  HIGH CONCENTRATIONS OF BETX COMPOUNDS HAVE BEEN FOUND IN
MONITORING WELLS NEAR THESE SOURCES.  THESE COMPOUNDS ARE BELIEVED TO BE COMPONENTS OF ABSORPTION OIL AND
OTHER LIQUIDS ASSOCIATED WITH REFINING ACTIVITIES AT THE KN FACILITY.  A SUMMARY OF DATA FOR BETX
CONCENTRATIONS FROM THE RI/FS AND ESI REPORTS, AND RECENT JULY 1990 SAMPLING IN MONITORING WELLS CONSIDERED
TO BE LOCATED WITHIN THE BETX PLUME AND THEIR MCLS OR PROPOSED MCLS ARE PROVIDED IN TABLE 2.  RECENT DROUGHT
CONDITIONS HAVE LOWERED THE WATER TABLE, AND FREE HYDROCARBONS CONTAINING BETX COMPOUNDS HAVE BEEN FOUND
FLOATING ON TOP OF THE WATER. SOME OF THIS MATERIAL WAS RECOVERED BY KN AS PART OF THE REMOVAL ACTION. A
LARGE AREA OF STAINED SOIL BELOW THE SURFACE REMAINS ON KN'S PROPERTY. FINAL REMEDIATION OF THIS
CONTAMINATION AND OF THE FLOATING HYDROCARBONS WILL BE ADDRESSED AS PART OF THE OU 2 ACTIVITIES.

BETX COMPOUNDS ARE LESS MOBILE IN THE AQUIFER AND ARE PRESENT IN THE GROUND WATER NEAR THE SOURCE AT THE KN
FACILITY.  MIGRATION OF THE BETX MAY BE INHIBITED BY PREFERENTIAL ADSORPTION TO THE SOIL MATRIX AS WELL AS BY
BIOLOGICAL DEGRADATION OF ADSORBED AND DISSOLVED RESIDUES.  THE CONTAMINATED PLUME OF BETX COMPOUNDS OCCURS
UNDER THE KN FACILITY AND EXTENDS DOWNGRADIENT OF THE FACILITY CLOSE TO THE NORTHERN PROPERTY BOUNDARY AS
SHOWN ON FIGURE 3.  A CONSERVATIVE APPROACH TO ESTIMATING THE VOLUME OF GROUND WATER CONTAMINATED WITH BETX
COMPOUNDS WOULD BE TO CONSIDER ALL WELLS WHERE BETX COMPOUNDS IN EXCESS OF THEIR MCLS OR PROPOSED MCLS HAVE
EVER BEEN DETECTED.  THIS WOULD INCLUDE SEVERAL WELLS ON THE KN PROPERTY, PLUS WELLS NORTH OF THE PROPERTY
LINE.  IF THE DISSOLVED BETX PLUME IS TAKEN TO INCLUDE ALL OF THESE WELLS, THE ESTIMATED VOLUME OF
CONTAMINATED GROUND WATER WOULD BE ABOUT 25 ACRE-FEET RATHER THAN 10 ACRE-FEET ESTIMATED IN THE RI/FS.

#SSR
VI.  SUMMARY OF SITE RISKS

AS PART OF THE RI/FS, EPA PREPARED A BASELINE RISK ASSESSMENT FOR THE MYSTERY BRIDGE SITE IN DECEMBER 1989. 
THIS RISK ASSESSMENT WAS CARRIED OUT TO CHARACTERIZE, IN THE ABSENCE OF REMEDIAL ACTION (I.E., THE
"NO-ACTION" ALTERNATIVE), THE CURRENT AND POTENTIAL THREATS TO HUMAN HEALTH AND THE ENVIRONMENT THAT MAY BE
POSED BY CONTAMINANTS MIGRATING IN GROUND WATER OR SURFACE WATER, RELEASED TO THE AIR, LEACHING THROUGH THE
SOIL, REMAINING IN THE SOIL, OR BIOACCUMULATING IN THE FOOD CHAIN AT THE SITE.  FIGURE 4 PROVIDES A GLOSSARY
OF THE KEY RISK TERMS FROM THE BRA THAT ARE USED IN THIS SECTION OF THE ROD.

THE RISK ASSESSMENT BEGAN BY COMPILING A LIST OF CONTAMINANTS FROM THE RESULTS OF THE VARIOUS SAMPLING
ACTIVITIES THAT WERE MEASURED TO BE ABOVE DETECTION LIMITS OR ABOVE NATURAL BACKGROUND LEVELS.  THIRTEEN



INDICATOR CONTAMINANTS WERE SELECTED BASED ON CONCENTRATIONS AT THE SITE, TOXICITY, PHYSICAL/CHEMICAL
PROPERTIES THAT AFFECT TRANSPORT/MOVEMENT IN AIR, SOIL AND GROUND WATER AND PREVALENCE/PERSISTENCE IN THESE
MEDIA.  THESE INDICATOR CONTAMINANTS WERE JUDGED TO REPRESENT THE MAJOR POTENTIAL HEALTH RISKS AT THE SITE.

EXPOSURE ASSESSMENT

ALTHOUGH EXPOSURE PATHWAYS WERE IDENTIFIED FOR GROUND WATER, SURFACE WATER AND SEDIMENTS, RESIDENTIAL SOILS,
AND AIR MEDIA AT THE SITE, THE RISK ASSESSMENT INDICATED THAT ONLY THE GROUND WATER PATHWAY COULD RESULT IN
SIGNIFICANT HEALTH RISKS.  OF THE 13 INDICATOR CONTAMINANTS STUDIED IN THE BRA, PCE, TCE, 1,1 DCA AND BENZENE
WERE DETERMINED TO BE THE PRIMARY CONTAMINANTS OF CONCERN IN THE GROUND WATER PATHWAY.

BECAUSE OF THE NORTHEASTERLY FLOW OF GROUND WATER IN THE ALLUVIAL AQUIFER AT THE SITE, CONTAMINANTS
INTRODUCED INTO THE GROUND WATER BELOW THE SOURCES AT THE SOUTHERN SECTION OF THE SITE COULD BE TRANSPORTED
ACROSS THE RESIDENTIAL AREAS.  THUS, A SIGNIFICANT POTENTIAL EXPOSURE PATHWAY INVOLVING GROUND WATER IS
LIKELY TO EXIST FOR THE SUBDIVISION RESIDENCES WHICH CURRENTLY USE SITE GROUND WATER FOR DOMESTIC PURPOSES.
ALL BUT TWO OF THE RESIDENCES NOW USE A NON-CONTAMINATED MUNICIPAL WATER SUPPLY IN PLACE OF GROUND WATER. 
THE PATHWAY FOR CONTAMINANTS IS INTERCEPTED FOR RESIDENTS USING THE MUNICIPAL WATER SUPPLY; HOWEVER,
POTENTIAL RISK OF EXPOSURE TO THE GROUND WATER CONTAMINANTS REMAINS.  IN ADDITION, CONSIDERING THE POTENTIAL
FOR FUTURE LAND DEVELOPMENT AT THE SITE, FUTURE RESIDENCES COULD POTENTIALLY BE LOCATED ON PROPERTIES
CURRENTLY USED BY INDUSTRIES.  THE GROUND WATER PATHWAY IS THEREFORE LIKELY TO BE COMPLETE FOR THESE FUTURE
HYPOTHETICAL RESIDENCES.  TWO IMPORTANT EXPOSURE SCENARIOS, THE CURRENT RESIDENT AND FUTURE HYPOTHETICAL
RESIDENT, WERE DEVELOPED BASED ON THE FACT THAT GROUND WATER IS THE PRIMARY EXPOSURE MEDIUM AT THE SITE.

INTAKE OF CONTAMINANTS PRESENT IN GROUND WATER COULD POTENTIALLY OCCUR VIA THREE ROUTES: 1) INGESTION OF
GROUND WATER; 2) DERMAL CONTACT WITH WATER WHILE BATHING, SHOWERING, COOKING OR SWIMMING (ALSO GROUND WATER
USED FOR OUTDOOR DOMESTIC AND/OR AGRICULTURAL PURPOSES); AND 3) INHALATION OF INDOOR AIR CONTAMINANTS
VOLATILIZED WHILE BATHING, SHOWERING, OR COOKING, OR THAT VOLATILIZED AND DIRECTLY ACCUMULATED IN THE LIVING
SPACES.  IN ADDITION, USE OF CONTAMINATED GROUND WATER IN A HOME COOLING UNIT (I.E., SWAMP COOLER) COULD
POTENTIALLY LEAD TO THE INHALATION OF VOLATILIZED CONTAMINANTS.  THE CONTAMINANT INTAKE EQUATIONS AND VALUES
CHOSEN FOR VARIOUS INTAKE PARAMETERS WERE DERIVED FROM THE STANDARD INTAKE EQUATION AND DATA PRESENTED IN EPA
GUIDANCE DOCUMENTS.  CHRONIC DAILY INTAKES (CDIS) WERE ESTIMATED IN THE BRA. REPRESENTATIVE EXPOSURE POINT
CONCENTRATIONS WERE DEVELOPED FROM THE SAMPLING DATA FOR CONTAMINANTS MEASURED IN EPA MONITORING WELLS IN THE
RESIDENTIAL AREA.

THE REFERENCE DOSE VALUES (RFD) FOR A SUBSTANCE REPRESENTS A LEVEL OF INTAKE WHICH IS UNLIKELY TO RESULT IN
ADVERSE NON-CARCINOGEN HEALTH EFFECTS IN INDIVIDUALS EXPOSED FOR A CHRONIC PERIOD OF TIME.  THE RFDS (IN
MG/KG-DAY) FOR THE CONTAMINANTS INCLUDE: 1,1 DCA = 0.01; 1,1,1 TCA = 0.09; 1,2 DCE = 0.02; PCE = 0.01;
XYLENES = 2; TOLUENE = 0.3; AND ETHYLBENZENE = 0.1.

THE SLOPE FACTOR REPRESENTS THE UPPER 95 PERCENT CONFIDENCE LIMIT VALUE ON THE PROBABILITY OF RESPONSE PER
UNIT INTAKE OF A CONTAMINANT OVER A LIFE TIME (70 YEARS FOR THE ANALYSIS IN THE BRA).  SLOPE FACTORS USED IN
THE BRA FOR THE CONTAMINANTS (IN (MG/KG-DAY)-1) INCLUDE: TCE = 0.11; 1,1 DCA = 0.091; PCE = 0.051 AND BENZENE
= 0.029.

TOXICITY ASSESSMENT

INDICATOR CONTAMINANTS PRESENT IN THE GROUND WATER INCLUDE VHO AND BETX COMPOUNDS.  THE FOLLOWING DISCUSSION
COMES FROM THE TOXICOLOGICAL PROFILES OF THESE CONTAMINANTS PRESENTED IN THE BRA.

VHOS  TCE IS CLASSIFIED AS A GROUP B2 CARCINOGEN (A PROBABLE HUMAN CARCINOGEN).  TCE HAS BEEN SHOWN TO CAUSE
PULMONARY ADENOCARCINOMA, LYMPHOMA, AND HEPATOCELLULAR CARCINOMA IN MULTIPLE STRAINS OF MICE. SUBCHRONIC AND
CHRONIC EXPOSURES OF ANIMALS TO TCE APPEARS TO RESULT IN LIVER AND KIDNEY TOXICITY.  PCE HAS BEEN CLASSIFIED
AS A GROUP C CARCINOGEN (A POSSIBLE HUMAN CARCINOGEN) BASED UPON EVIDENCE THAT THE CHEMICAL CAUSES
HEPATOCELLULAR CARCINOMA IN MICE.  MOUSE AND RAT STUDIES HAVE INDICATED THAT PCE IS A TERATOGEN AND A
REPRODUCTION TOXIN.  IN ADDITION, BOTH ORAL AND INHALATION EXPOSURE OF LABORATORY ANIMALS TO PCE FOR
INTERMEDIATE AND LONG-TERM EXPOSURE LEADS TO LIVER, KIDNEY AND SPLEEN TOXICITY.  1,1 DCA, T-1,2 DCE AND 1,1,1
TCA ARE NOT DEMONSTRATED HUMAN CARCINOGENS.  1,1 DCA APPEARS TO CAUSE KIDNEY DAMAGE IN LABORATORY ANIMALS
EXPOSED SUBCHRONICALLY VIA THE INHALATION ROUTE.  RATS EXPOSED TO T-1,2 DCE VIA INHALATION DEVELOPED
PROGRESSIVE DAMAGE TO THE LUNG AND FATTY CHANGES IN THE LIVER.  CHRONIC INHALATION EXPOSURE OF LABORATORY
ANIMALS TO 1,1,1 TCA RESULTED IN HEPATOXICITY (FATTY CHANGES IN THE LIVER AND INCREASED LIVER WEIGHTS).

BETX  EPA CONSIDERS BENZENE TO BE A GROUP A CARCINOGEN.  THIS LISTING SIGNIFIES THAT THERE IS "SUFFICIENT
EVIDENCE FROM EPIDEMIOLOGIC STUDIES TO SUPPORT A CAUSAL ASSOCIATION BETWEEN EXPOSURE AND CANCER."  IN
SENSITIVE HUMANS, ALTERATIONS IN BONE MARROW HAVE BEEN SHOWN TO FORM DURING SHORT-TERM EXPOSURES TO
APPROXIMATELY 10 PPM BENZENE.  SEVERAL STUDIES HAVE DEMONSTRATED AN INCREASED INCIDENCE OF NON-LYMPHOCYTIC
LEUKEMIA FROM OCCUPATIONAL EXPOSURE.  INTERMEDIATE AND CHRONIC EXPOSURE TO BENZENE CAN ADVERSELY EFFECT THE



HEMATOPOIETIC AND IMMUNE SYSTEMS.

ETHYLBENZENE, TOLUENE AND XYLENES ARE CLASSIFIED AS NON-CARCINOGENS. ETHYLBENZENE IS ACUTELY TOXIC TO THE
LUNG AND CENTRAL NERVOUS SYSTEM. HOWEVER, SUBCHRONIC AND CHRONIC EXPOSURES OF LABORATORY ANIMALS TO THIS
COMPOUND CAUSE LIVER AND KIDNEY DAMAGE, AS WELL AS TESTICULAR TOXICITY. THE TERATOGENICITY OF ETHYLBENZENE
HAS ALSO BEEN INDICATED IN RATS.  A PRIMARY TARGET FOR TOLUENE TOXICITY IS THE CENTRAL NERVOUS SYSTEM.  IN
HUMANS ACUTE EXPOSURES TO 100 PPM OF TOLUENE VIA INHALATION CAUSES FATIGUE, SLEEPINESS, DECREASED MANUAL
DEXTERITY AND DECREASED VISUAL ACUITY.  EXPOSURE TO HIGH LEVELS OF TOLUENE, AS OCCURS IN SOLVENT ABUSE, CAN
RESULT IN PERMANENT CENTRAL NERVOUS SYSTEM EFFECTS SUCH AS TREMORS, ATROPHY, AND SPEECH, HEARING, AND VISION
IMPAIRMENT.  ANIMAL STUDIES INDICATE THAT TOLUENE IS ALSO A DEVELOPMENT TOXIN CAUSING GROWTH INHIBITION AND
SKELETAL ANOMALIES.  XYLENE ORALLY ADMINISTERED TO ANIMALS CAN RESULT IN CENTRAL NERVOUS SYSTEM TOXICITY AND
HAS ALSO BEEN SHOWN TO CAUSE ULTRA-STRUCTURAL LIVER CHANGES (ALTHOUGH THESE CHANGES ARE NOT NECESSARILY
ADVERSE EFFECTS).  XYLENE HAS ALSO BEEN SHOWN TO BE A FETOTOXIN AND A TERATOGEN IN MICE AT HIGH ORAL DOSES.

RISK CHARACTERIZATION

THE BRA EVALUATED THE POTENTIAL NON-CARCINOGENIC AND CARCINOGENIC RISKS POSED BY THE INDICATOR CONTAMINANTS
IN THE VARIOUS EXPOSURE MEDIA AT THE MYSTERY BRIDGE SITE.  CARCINOGENIC RISK IS PRESENTED AS A PROBABILITY
VALUE (I.E., THE CHANCE OF CONTRACTING SOME FORM OF CANCER OVER A LIFETIME).  THE ESTIMATE OF CARCINOGENIC
RISK IS CONSERVATIVE AND MAY OVERESTIMATE THE ACTUAL RISK DUE TO EXPOSURE.

IN THE RISK CHARACTERIZATION, THE AGGREGATE CARCINOGENIC RISK DUE TO GROUND WATER INDICATOR CONTAMINANTS AT
THE SITE IS COMPARED TO AN ACCEPTABLE TARGET RISK.  THE CHANCE OF ONE PERSON DEVELOPING CANCER PER ONE
MILLION PEOPLE (OR 10-6) IS USED AS A TARGET VALUE OR POINT OF DEPARTURE ABOVE WHICH CARCINOGENIC RISKS MAY
BE CONSIDERED UNACCEPTABLE. THE (10-6) POINT OF DEPARTURE IS USED WHEN ARARS ARE NOT AVAILABLE (I.E., NO MCLS
OR PROPOSED MCLS FOR THE INDICATOR CONTAMINANTS) OR ARE NOT SUFFICIENTLY PROTECTIVE OF HUMAN HEALTH AND THE
ENVIRONMENT.

CARCINOGENIC RISK.  CARCINOGENIC RISK IS TYPICALLY ESTIMATED BY MULTIPLYING THE CDI OF AN INDICATOR
CONTAMINANT BY ITS SLOPE FACTOR.  A SUMMARY OF CARCINOGENIC RISKS FOR RESIDENTS LIVING DIRECTLY ABOVE AND
USING CONTAMINATED GROUND WATER FROM THE VHO AND BETX PLUMES IN THE CURRENT RESIDENT SCENARIO IS PROVIDED IN
TABLE 3.  THE AGGREGATE CARCINOGENIC RISK IS 8.1 X (10-5) FOR THE VHO PLUME AND 4.7 X (10-5) FOR THE BETX
PLUME.  TOTAL CARCINOGENIC RISK DUE TO GROUND WATER CONSUMPTION EXCEEDED (10-6) AT BOTH THE VHO AND BETX
PLUMES.  THE PRIMARY SOURCE OF RISK POSED BY THE VHO PLUME WAS PCE AND TCE CONTAMINATION.  THE MAJOR
COMPONENT OF THE RISK VALUES CALCULATED FOR THE BETX PLUME WERE BASED ON THE RISK DUE TO EXPOSURE TO BENZENE.

CARCINOGENIC RISKS WERE ALSO CALCULATED FOR SELECTED INDICATOR CONTAMINANTS FOR RESIDENTS USING GROUND WATER
FROM WELLS AT THE DOW/DSI AND KN PROPERTIES IN THE FUTURE HYPOTHETICAL RESIDENT SCENARIO.  THESE RISKS, SHOWN
IN TABLE 3, ALSO EXCEEDED (10-6).  THE AGGREGATE CARCINOGENIC RISK FOR THE VHO PLUME WAS 3.2 X (10-4) AND 1.7
X (10-4) FOR THE BETX PLUME.

NON-CARCINOGENIC RISKS.  THE RATIO OF CDI TO RFD WAS COMPUTED FOR EACH CONTAMINANT AND THE RESULTING RATIOS
ARE SUMMED TO GIVE THE HAZARD INDEX.  NON-CARCINOGENIC HAZARD INDICES WERE CALCULATED FOR BOTH THE CURRENT
RESIDENT AND FUTURE HYPOTHETICAL RESIDENT SCENARIOS.  RESULTS INDICATED THE AGGREGATE HAZARD INDICES DO NOT
EXCEED UNITY; THEREFORE, EPA BELIEVES THAT THERE IS NO NON-CARCINOGENIC PUBLIC HEALTH THREAT.

RISKS DUE TO INDOOR AIR CONTAMINATION.  THERE IS A HIGH LIKELIHOOD THAT THE RESIDENTS WHO USE CONTAMINATED
WELL WATER ARE BEING EXPOSED TO INDOOR ORGANIC VAPOR CONTAMINANTS THAT HAVE VOLATILIZED FROM THE WELL WATER. 
THIS EXPOSURE OCCURS THROUGH INHALATION OF VOLATILIZED CONTAMINANTS WHILE SHOWERING, BATHING, OR COOKING, AS
WELL AS VOLATILIZED CONTAMINANTS FROM HOME COOLING UNITS.  QUANTITATIVE RISK CALCULATIONS WERE NOT DONE FOR
INDOOR AIR BECAUSE THERE IS A HIGH DEGREE OF UNCERTAINTY ASSOCIATED WITH THE GENERIC (NON SITE-SPECIFIC) AND
INHALATION RISK FACTORS.  ALTHOUGH NOT QUANTIFIED, THIS EXPOSURE TO CONTAMINATED INDOOR AIR ADDS ADDITIONAL
RISK FOR SUBDIVISION RESIDENTS USING CONTAMINATED WELL WATER.

ANOTHER POTENTIAL SOURCE OF SITE-RELATED INDOOR AIR CONTAMINATION IS THE DIRECT EMANATION AND ACCUMULATION OF
VOLATILIZED PLUME WATER IN THE LIVING SPACES OF RESIDENCES LOCATED DIRECTLY OVER THE CONTAMINATED GROUND
WATER PLUMES.  THE RISKS FROM THIS DIRECT ACCUMULATION OF INDOOR ORGANIC VAPORS IS CONSIDERED TO BE
INSIGNIFICANT WHEN COMPARED TO THE RISKS FROM INHALING VOLATILIZED SHOWER, BATH OR COOKING WATER.

ENVIRONMENTAL RISKS

THE ECOLOGICAL EFFECTS DUE TO RELEASES FROM INDUSTRIAL AREAS ARE NOT EXPECTED TO BE SIGNIFICANT FOR THREE
REASONS: 1) THESE INDUSTRIAL AREAS DO NOT PROVIDE HABITAT RESOURCES FOR WILDLIFE ; 2) THE SAMPLING DATA FOR
SURFACE WATER AND SEDIMENTS AT ELKHORN CREEK INDICATES MINOR LEVELS OF CONTAMINATION FROM THE SITE; AND 3)
CONTAMINATION OF THE NORTH PLATTE RIVER VIA GROUND WATER PLUME DISCHARGE IS EXPECTED TO BE RELATIVELY
INSIGNIFICANT DUE TO THE HIGH RATE OF RIVER FLOW AS COMPARED WITH THE RATE OF GROUND WATER DISCHARGE.



#DOA
VII.  DESCRIPTION OF ALTERNATIVES

A FEASIBILITY STUDY WAS CONDUCTED TO DEVELOP AND EVALUATE REMEDIAL ALTERNATIVES FOR OU 1 AT THE MYSTERY
BRIDGE SITE.  REMEDIAL ALTERNATIVES WERE ASSEMBLED FROM APPLICABLE REMEDIAL TECHNOLOGY PROCESS OPTIONS AND
WERE INITIALLY EVALUATED FOR EFFECTIVENESS, IMPLEMENTABILITY, AND COST. THE ALTERNATIVES MEETING THESE
CRITERIA WERE THEN EVALUATED AND COMPARED TO NINE CRITERIA REQUIRED BY THE NCP.  IN ADDITION TO THE REMEDIAL
ALTERNATIVES, THE NCP REQUIRES THAT A NO-ACTION ALTERNATIVE BE CONSIDERED AT EVERY SITE.  THE NO-ACTION
ALTERNATIVE SERVES PRIMARILY AS A POINT OF COMPARISON FOR OTHER ALTERNATIVES. TABLE 3 CARCINOGENIC RISK
CHARACTERIZATION EACH REMEDIAL ALTERNATIVE ACKNOWLEDGES THE REMOVAL ACTIVITIES THAT HAVE OCCURRED OR ARE
CURRENTLY TAKING PLACE ASSUMES CONTINUATION OF THE ONGOING ACTIVITIES.  WHILE SOURCES ARE BEING CONTROLLED BY
THE REMOVAL ACTIONS, GROUND WATER REMAINS CONTAMINATED WITH VHO AND BETX COMPOUNDS RELEASED FROM THE SOURCES. 
THE REMEDIAL ALTERNATIVES DESCRIBED IN THIS ROD ADDRESS THIS GROUND WATER CONTAMINATION.

A GROUND WATER MODEL HAS BEEN DEVELOPED TO SIMULATE TRANSPORT OF DISSOLVED VHO COMPOUNDS THROUGH THE ALLUVIAL
GROUND WATER SYSTEM.  THE MODEL INCORPORATES A VARIETY OF PHYSICAL, CHEMICAL, AND BIOLOGICAL FACTORS WHICH
CAN AFFECT THE RATE OF CONTAMINANT MIGRATION THROUGH THE AQUIFER.  KNOWN VARIABILITY AND EXPECTED UNCERTAINTY
IN THESE FACTORS WERE INCORPORATED INTO THE MODEL BY PERFORMING 5,000 DUPLICATE MODEL RUNS WITH MODEL
PARAMETERS SELECTED RANDOMLY FROM WITHIN THEIR KNOWN OR EXPECTED RANGES.  THE RESULTING MODEL RUNS PROVIDED
AN EXPECTED RANGE OF CONTAMINANT CONCENTRATIONS OVER TIME, FROM WHICH STATISTICALLY MOST-PROBABLE CONTAMINANT
TRANSPORT RATES COULD BE ESTIMATED. CONTAMINANT TRANSPORT RATES WERE USED TO ESTIMATE TIME FRAMES FOR THE
REMEDIAL ALTERNATIVES DEVELOPED IN THE RI/FS.  THIS TRANSPORT MODEL WAS NOT APPLIED TO THE BETX PLUME BECAUSE
DOWNGRADIENT MIGRATION OF BETX COMPOUNDS FROM THE KN PROPERTY TO THE BNRR PROPERTY APPEARS TO BE MINIMAL.

THE ACTION LEVELS FOR REMEDIATION ARE THE MCLS AND PROPOSED MCLS FOR THE CONTAMINANTS OF CONCERN.  ATTAINMENT
OF THESE LEVELS WILL BE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.  HOWEVER, EPA RECENTLY STUDIED THE
EFFECTIVENESS OF GROUND WATER EXTRACTION SYSTEMS IN ACHIEVING SPECIFIED GOALS AND FOUND THAT IT IS OFTEN
DIFFICULT TO PREDICT THE ULTIMATE CONCENTRATION TO WHICH CONTAMINANTS IN THE GROUND WATER MAY BE REDUCED. THE
STUDY DID FIND THAT GROUND WATER EXTRACTION IS AN EFFECTIVE REMEDIATION MEASURE AND CAN ACHIEVE SIGNIFICANT
MASS REMOVAL OF CONTAMINANTS.  MOST OF THE REMEDIAL ALTERNATIVES DESCRIBED IN THIS SECTION INCLUDE GROUND
WATER EXTRACTION SYSTEMS AND ASSUME THAT IT IS TECHNICALLY FEASIBLE TO ACHIEVE MCLS OR PROPOSED MCLS IN THE
GROUND WATER.

EXCEPT FOR THE NO-ACTION ALTERNATIVE WHICH INCLUDES GROUND WATER MONITORING ONLY, EACH ALTERNATIVE INCLUDES
THE FOLLOWING COMMON ELEMENTS:

GROUND WATER MONITORING.  GROUND WATER MONITORING DURING THE REMEDIAL ACTIVITIES WILL BE USED TO EVALUATE
PERFORMANCE OF THE REMEDIAL ACTION. MONITORING POINTS ARE ANTICIPATED TO BE LOCATED UPGRADIENT OF THE PLUME
(TO DETECT CONTAMINATION FROM OTHER SOURCES), WITHIN THE PLUME (TO TRACK THE PLUME MOVEMENT DURING
REMEDIATION), AND DOWNGRADIENT (TO DETECT PLUME MIGRATION).  MONITORING POINTS TO THE WEST OF THE VHO PLUME
WOULD BE USED TO EVALUATE WHETHER COMMINGLING WITH OTHER PLUMES OCCURS IN THE FUTURE.  GROUND WATER SAMPLES
WOULD BE ANALYZED FOR SITE INDICATOR COMPOUNDS AS DETERMINED DURING REMEDIAL DESIGN.  EXISTING MONITORING
WELLS AND POSSIBLY ADDITIONAL MONITORING WELLS TO BE INSTALLED WOULD BE USED FOR GROUND WATER MONITORING. 
THE SPECIFIC LOCATIONS AND FREQUENCY OF GROUND WATER MONITORING WILL DEPEND ON THE REMEDIAL ALTERNATIVE 
SELECTED AND SITE CONDITIONS AT THE TIME OF IMPLEMENTATION.  MONITORING WOULD CONTINUE AFTER REMEDIAL
OBJECTIVES ARE MET TO ENSURE RESIDUAL CONTAMINANTS DESORBING INTO GROUND WATER WILL NOT EXCEED MCLS OR
PROPOSED MCLS IN THE FUTURE.

TEMPORARY INSTITUTIONAL CONTROLS.  TEMPORARY RESTRICTIONS ON THE CONSTRUCTION AND USE OF PRIVATE WATER WELLS,
SUCH AS WELL RESTRICTIONS IN PROPERTY DEEDS, WELL CONSTRUCTION PERMITS, AND/OR DEED NOTICES DURING
REMEDIATION WOULD EFFECTIVELY RESTRICT HUMAN CONSUMPTION OF GROUND WATER EXCEEDING MCLS AND PROPOSED MCLS IN
THE RESIDENTIAL AREA UNTIL REMEDIATION GOALS FOR GROUND WATER ARE ACHIEVED.  ACTUAL INSTITUTIONAL CONTROLS TO
BE USED WILL BE DETERMINED DURING REMEDIAL DESIGN.

VHO PLUME

SEVEN REMEDIAL ALTERNATIVES FOR THE VHO PLUME WERE CONSIDERED FOR DETAILED EVALUATION AND ARE DESCRIBED
BELOW.  TABLE 4 PROVIDES A SUMMARY OF THE ALTERNATIVES.  ALTERNATIVE V2 CONTEMPLATED COLLECTION OF
VHO-IMPACTED GROUND WATER AND TRANSPORT TO AN OFF-SITE RCRA TREATMENT FACILITY.  THIS ALTERNATIVE WAS
ELIMINATED EARLY IN THE EVALUATION PROCESS BECAUSE IT WOULD BE TECHNICALLY INFEASIBLE TO IMPLEMENT AND WOULD
INVOLVE COSTS THAT WOULD BE GROSSLY EXCESSIVE COMPARED TO ITS OVERALL EFFECTIVENESS.

ALTERNATIVE V1 - NO-ACTION WITH GROUND WATER MONITORING.

UNDER THIS ALTERNATIVE, EPA WOULD TAKE NO FURTHER ACTION TO CONTROL THE SOURCE OF CONTAMINATION.  HOWEVER,
LONG-TERM MONITORING OF THE SITE WOULD BE NECESSARY TO MONITOR CONTAMINANT MIGRATION.  MONITORING USING



PREVIOUSLY INSTALLED MONITORING WELLS AND RESIDENTIAL WELLS CAN EASILY BE IMPLEMENTED.

BECAUSE THIS ALTERNATIVE WOULD RESULT IN CONTAMINANTS REMAINING ON-SITE, CERCLA REQUIRES THAT THE SITE BE
REVIEWED EVERY FIVE YEARS.  IF INDICATED BY THE REVIEW, REMEDIAL ACTIONS WOULD BE IMPLEMENTED AT THAT TIME TO
REMOVE OR TREAT THE WASTES.

ALTERNATIVE V1 RELIES ON NATURAL PROCESSES IN THE GROUND WATER TO REDUCE VHO LEVELS IN THE AQUIFER.  RESULTS
OF CONTAMINANT TRANSPORT AND FATE MODELING DESCRIBED PREVIOUSLY INDICATED THAT THE MOST-PROBABLE TIME
REQUIRED FOR NATURAL PROCESSES TO REDUCE CONTAMINANT CONCENTRATIONS BY TWO ORDERS OF MAGNITUDE AT THE
DOWNGRADIENT EDGE OF THE SUBDIVISION (I.E., AT THE NORTH PLATTE RIVER) WOULD BE APPROXIMATELY SEVEN YEARS. A
TWO ORDER OF MAGNITUDE REDUCTION WOULD RESULT IN VHO CONCENTRATIONS BELOW MCLS AND PROPOSED MCLS. 
CONSEQUENTLY, IT IS EXPECTED THAT VHO CONTAMINANTS WILL HAVE BEEN EFFECTIVELY FLUSHED OUT OF THE AQUIFER
BENEATH THE SUBDIVISION WITHIN SEVEN YEARS.  THE GROUND WATER WOULD BE RESTORED TO A CLASSIFICATION I AQUIFER
SUITABLE FOR DRINKING WATER PURPOSES.  THERE IS A MINIMAL CHANCE THAT COMPLETE FLUSHING WOULD TAKE AS LONG AS
19 YEARS.

THE PRESENT WORTH COST FOR ALTERNATIVE V1 WOULD BE $71,000.  SINCE THE ALTERNATIVE REQUIRES "NO-ACTION",
THERE WOULD BE NO CAPITAL COST. HOWEVER, OPERATION AND MAINTENANCE (O&M) COSTS ARE ESTIMATED TO BE $11,000
FOR GROUND WATER MONITORING.

ALTERNATIVE V3 - EXTRACTION OF VHO-IMPACTED GROUND WATER, AEROBIC BIOLOGICAL TREATMENT OF EXTRACTED GROUND
WATER, AND DISCHARGE OF TREATED GROUND WATER TO THE NORTH PLATTE RIVER.

EXTRACTION OF GROUND WATER WITH VHO CONCENTRATIONS EXCEEDING MCLS OR PROPOSED MCLS WOULD BE ACCOMPLISHED WITH
AN EXTRACTION WELL SYSTEM. ASSUMING AN EXTRACTION SYSTEM OF TEN WELLS AND A VOLUME OF IMPACTED GROUND WATER
OF 1096 ACRE-FEET, EXTRACTION WOULD BE COMPLETED IN ONE TO TWO YEARS AFTER INITIATION OF THE ALTERNATIVE. 
THE ACTUAL NUMBER OF WELLS COULD CHANGE AS DETERMINED BY REMEDIAL DESIGN.  THE TIME FOR REMEDIATION COULD
VARY DEPENDING ON SEVERAL FACTORS INCLUDING THE PUMPING RATE AND THE VOLUME OF IMPACTED GROUND WATER.

A SEQUENCING BATCH REACTOR SYSTEM WOULD PROVIDE AEROBIC BIOLOGICAL TREATMENT OF EXTRACTED GROUND WATER AND
WOULD FACILITATE DESTRUCTION OF ORGANIC CONSTITUENTS.  THE TREATMENT SYSTEM WOULD BE EXPECTED TO VOLATILIZE
SOME OF THE VHO CONTAMINANTS WHICH WOULD BE RELEASED TO THE ATMOSPHERE.

AEROBIC BIOLOGICAL TREATMENT OF GROUND WATER WOULD PRODUCE A SLUDGE THAT WOULD REQUIRE DISPOSAL.  AN
ESTIMATED 170 TONS OF NON-HAZARDOUS SLUDGE PER YEAR WOULD BE GENERATED.  THE SLUDGE WOULD BE EXPECTED TO MEET
ALL RCRA CRITERIA FOR LAND DISPOSAL.

TREATED GROUND WATER WOULD BE DISCHARGED TO THE NORTH PLATTE RIVER.  FOR COST ESTIMATION PURPOSES, IT WAS
ASSUMED THAT A TREATMENT FACILITY WOULD BE LOCATED ON INDUSTRIAL PROPERTY.  THE DISCHARGE WOULD BE SAMPLED AS
NECESSARY TO COMPLY WITH NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT REQUIREMENTS.

CAPITAL COST FOR ALTERNATIVE V3 WOULD BE OVER $2 MILLION WITH O&M COSTS OF $165,000.  THE PRESENT WORTH COST
WOULD BE ALMOST $2.5 MILLION.

ALTERNATIVE V4 - EXTRACTION OF VHO-IMPACTED GROUND WATER, AIR STRIPPING OF EXTRACTED GROUND WATER, AND
DISCHARGE OF TREATED GROUND WATER TO THE NORTH PLATTE RIVER.

THIS ALTERNATIVE IS SIMILAR TO ALTERNATIVE V3, EXCEPT THAT EXTRACTED GROUND WATER WOULD BE TREATED IN AN AIR
STRIPPING TOWER ON-SITE TO REMOVE VHOS.  IN THE AIR STRIPPING PROCESS, VHOS ARE TRANSFERRED FROM THE WATER
PHASE TO THE AIR PHASE AND DISCHARGED TO THE ATMOSPHERE.  AIR STRIPPER VAPOR DISCHARGE WOULD BE SAMPLED AS
NECESSARY TO COMPLY WITH WYOMING AIR QUALITY STANDARDS AND REGULATIONS.

ALTERNATIVE V4 WOULD INVOLVE CAPITAL COSTS OF OVER $1 MILLION AND O&M COSTS OF $129,000.  THE PRESENT WORTH
COST WOULD BE APPROXIMATELY $1.3 MILLION.

ALTERNATIVE V4A - EXTRACTION OF VHO-IMPACTED GROUND WATER, CARBON ADSORPTION TREATMENT OF EXTRACTED GROUND
WATER, AND DISCHARGE OF TREATED GROUND WATER TO THE NORTH PLATTE RIVER.

THIS ALTERNATIVE IS SIMILAR TO ALTERNATIVES V3 AND V4, EXCEPT THAT EXTRACTED GROUND WATER WOULD BE TREATED IN
A CARBON ADSORPTION SYSTEM ON-SITE TO REMOVE VHOS.  IN THE CARBON ADSORPTION PROCESS, VHOS ARE ADSORBED ONTO
ACTIVATED CARBON, THEREBY REMOVING THEM FROM THE GROUND WATER.  THE SPENT CARBON IS TYPICALLY THERMALLY OR
CHEMICALLY REGENERATED FOR REUSE.

PRESENT WORTH COST FOR THIS ALTERNATIVE WOULD BE ALMOST $1.4 MILLION. CAPITAL COST WOULD BE $1.2 MILLION WITH
O&M COSTS OF $128,000.



ALTERNATIVE V5 - EXTRACTION OF VHO-IMPACTED GROUND WATER, CHEMICAL OXIDATION OF EXTRACTED GROUND WATER, AND
DISCHARGE OF TREATED GROUND WATER TO THE NORTH PLATTE RIVER.

THIS ALTERNATIVE IS SIMILAR TO ALTERNATIVES V3, V4, AND V4A, EXCEPT THE CHEMICAL OXIDATION OF CONTAMINANTS IN
EXTRACTED GROUND WATER WOULD BE IMPLEMENTED ON-SITE USING CONTROLLED REACTOR VESSELS.  A RETENTION TIME OF
APPROXIMATELY A FEW MINUTES SHOULD BE SUFFICIENT TO TREAT INFLUENT GROUND WATER VHO CONCENTRATIONS TO THE
REQUIRED LEVELS.

CAPITAL COST FOR ALTERNATIVE V5 WOULD BE $1.1 MILLION WITH O&M COSTS EQUAL TO $282,000.  PRESENT WORTH COST
IS $1.7 MILLION.

ALTERNATIVE V6 - EXTRACTION IN THE UPGRADIENT PORTION OF THE PLUME WHICH CONTAINS THE HIGHEST VHO
CONCENTRATIONS, AIR STRIPPING OF EXTRACTED GROUND WATER, DISCHARGE OF TREATED GROUND WATER TO ELKHORN CREEK
OR REINJECTION UPGRADIENT OR DOWNGRADIENT OF THE EXTRACTION WELL SYSTEM, AND NATURAL ATTENUATION IN THE
DOWNGRADIENT PORTIONS OF THE PLUME.

AN EXTRACTION WELL SYSTEM WOULD REMOVE GROUND WATER WITH VHO LEVELS EXCEEDING MCLS AND PROPOSED MCLS IN THE
UPGRADIENT PORTION OF THE PLUME. ASSUMING ONE EXTRACTION WELL AND A VOLUME OF VHO-IMPACTED GROUND WATER IN
THE UPGRADIENT PORTION OF THE PLUME OF 57 ACRE-FEET, EXTRACTION SHOULD BE COMPLETED IN ABOUT ONE YEAR
FOLLOWING IMPLEMENTATION OF THE REMEDY.  THE ACTUAL NUMBER OF EXTRACTION WELLS COULD CHANGE AS DETERMINED BY
THE REMEDIAL DESIGN.

EXTRACTED GROUND WATER WOULD BE TREATED TO REMOVE VHOS IN AN AIR STRIPPING TOWER ON-SITE AS DESCRIBED FOR
ALTERNATIVE V4.  CONCENTRATIONS OF VHOS IN THE TREATED GROUND WATER WOULD BE REDUCED TO MCLS OR PROPOSED
MCLS.

TREATED GROUND WATER WOULD BE REINJECTED UPGRADIENT OR DOWNGRADIENT OF THE EXTRACTION WELL.  DOWNGRADIENT
INJECTION POINTS COULD ACCOMPLISH THE FOLLOWING OBJECTIVES: 1) PROVIDE ADDITIONAL HYDRAULIC CONTAINMENT OF
THE UPGRADIENT PORTION OF THE VHO PLUME BEING EXTRACTED; 2) MINIMIZE THE POSSIBILITY OF ANY INTERACTION
RELATED TO VHO REMEDIATION EFFORTS WITH NEARBY PLUMES AND/OR FREE BETX CONTAMINANTS ASSOCIATED WITH THE KN
FACILITY; AND  3) ASSIST REMEDIATION IN THE DOWNGRADIENT PORTION OF THE VHO PLUME.  THE FINAL REINJECTION
LOCATIONS(S) WOULD BE DETERMINED DURING REMEDIAL DESIGN.  TREATED GROUND WATER WOULD BE SAMPLED AS NECESSARY
TO COMPLY WITH WYOMING UNDERGROUND INJECTION CONTROL (UIC) PROGRAM REQUIREMENTS.

ALTERNATIVE V6 RELIES ON NATURAL PROCESSES IN THE GROUND WATER TO REDUCE VHO LEVELS IN DOWNGRADIENT PORTIONS
OF THE AQUIFER.  CONCENTRATIONS OF VHOS SHOULD DECLINE TWO ORDERS OF MAGNITUDE, WHICH WOULD BE SUFFICIENT TO
LOWER THE VHO CONCENTRATIONS TO MCLS AND PROPOSED MCLS, WITHIN ABOUT SIX YEARS.  AN EXTRACTION WELL SYSTEM IN
THE UPGRADIENT PORTIONS OF THE PLUME WOULD HELP PREVENT VHO CONCENTRATIONS IN GROUND WATER LEAVING THE
NORTHERN DOW/DSI PROPERTY BOUNDARY FROM EXCEEDING MCLS OR PROPOSED MCLS. VHO CONCENTRATIONS THROUGHOUT THE
AQUIFER WOULD THEREFORE MEET MCLS AND PROPOSED MCLS WITHIN SIX YEARS UNDER ALTERNATIVE V6.  HOWEVER, THERE IS
A MINIMAL CHANCE THAT A COMPLETE FLUSHING COULD TAKE AS LONG AS 18 YEARS.

IN SITU BIOREMEDIATION IN THE DOWNGRADIENT PORTION OF THE PLUME WAS CONSIDERED AS AN ADDITIONAL COMPONENT OF
ALTERNATIVE V6.  HOWEVER, IT WAS NOT INCORPORATED FOR THE FOLLOWING REASONS: 1) THIS TYPE OF TREATMENT IS
DESIGNED PRIMARILY FOR SOURCE CONTROL, NOT AREA CONTROL; 2) THE UNCERTAINTIES IN REMEDIATION TIME ASSOCIATED
WITH THIS TREATMENT; 3) EXTRACTION AND INJECTION OF TREATED WATER WOULD CAUSE NEARBY PLUMES TO MIGRATE
FURTHER INTO THE RESIDENTIAL AREA; AND 4) TREATABILITY STUDIES WOULD BE REQUIRED.

COSTS FOR ALTERNATIVE V6 WOULD INCLUDE CAPITAL COST OF $183,000, O&M COSTS OF $122,000, AND PRESENT WORTH
COST OF $354,000.

ALTERNATIVE V6A - EXTRACTION OF THE UPGRADIENT PORTION OF THE PLUME WHICH CONTAINS THE HIGHEST VHO
CONCENTRATIONS, CARBON ADSORPTION TREATMENT OF EXTRACTED GROUND WATER, DISCHARGE OF TREATED GROUND WATER TO
ELKHORN CREEK OR REINJECTION UPGRADIENT OR DOWNGRADIENT OF THE EXTRACTION WELL SYSTEM, AND NATURAL
ATTENUATION IN THE DOWNGRADIENT PORTIONS OF THE PLUME.

THIS ALTERNATIVE IS SIMILAR TO ALTERNATIVE V6, EXCEPT EXTRACTED GROUND WATER WOULD BE TREATED TO REMOVE VHOS
IN A CARBON ADSORPTION SYSTEM ON-SITE SIMILAR TO ALTERNATIVE V4A.

ALTERNATIVE V6 COSTS WOULD INCLUDE $357,000 IN CAPITAL COST, $114,000 FOR O&M, AND A PRESENT NET COST OF
$518,000.

ALTERNATIVE V7 - IN SITU BIOREMEDIATION OF VHO-IMPACTED GROUND WATER.

IN SITU BIOREMEDIATION OF GROUND WATER WITH VHO CONCENTRATIONS EXCEEDING MCLS AND PROPOSED MCLS WOULD INVOLVE
ADDITION OF AN OXYGEN SOURCE, NUTRIENTS, AND HYDROCARBON FEEDSTOCK, SUCH AS METHANE, TO THE AQUIFER TO



PROMOTE THE ACTIVITY OF ORGANISMS WHICH CO-METABOLIZE VHOS.  AN INJECTION AND EXTRACTION WELL CIRCULATION
SYSTEM WOULD DISTRIBUTE OXYGEN, NUTRIENTS, AND CO-METABOLITES THROUGH THE AQUIFER.  ASSUMING THE EXTRACTION
AND INJECTION WELL SYSTEM WOULD CONSIST OF SIX EXTRACTION WELLS AND FOUR INJECTION WELLS, VHO CONCENTRATIONS
WOULD BE EXPECTED TO BE REDUCED TO MCLS AND MCLS IN TWO TO FIVE YEARS.  THE ACTUAL NUMBER OF WELLS FOR THE
SYSTEM COULD CHANGE AS DETERMINED BY REMEDIAL DESIGN. TREATABILITY TESTING WOULD BE NECESSARY TO DETERMINE
DESIGN PARAMETERS FOR IN SITU BIOREMEDIATION.

GROUND WATER MONITORING WOULD BE PERFORMED DURING THE TWO TO FIVE YEARS OF IN SITU GROUND WATER TREATMENT AND
FOLLOWING COMPLETION OF TREATMENT TO VERIFY THE REDUCTION OF VHO CONCENTRATIONS IN THE AQUIFER.

CAPITAL COST FOR THIS ALTERNATIVE WOULD BE $425,000 AND O&M COSTS WOULD BE $133,000.  PRESENT WORTH COST
WOULD BE OVER $1 MILLION.

BETX PLUME.

FOR THE BETX PLUME, FIVE REMEDIAL ALTERNATIVES (INCLUDING THE NO-ACTION ALTERNATIVE) REMAINED FOLLOWING THE
SCREENING ANALYSIS.  TABLE 5 SUMMARIZES THE ALTERNATIVES FOR THE BETX PLUME.  EACH OF THE REMEDIAL
ALTERNATIVES DESIGNED TO ADDRESS THE BETX PLUME ARE DESCRIBED BELOW. ALTERNATIVE B2 CONTEMPLATED COLLECTION
OF BETX-IMPACTED GROUND WATER AND TRANSPORT TO AN OFF-SITE RCRA TREATMENT FACILITY.  THIS ALTERNATIVE WAS
ELIMINATED EARLY IN THE EVALUATION PROCESS BECAUSE IT WOULD BE TECHNICALLY INFEASIBLE TO IMPLEMENT AND WOULD
INVOLVE COSTS THAT WOULD BE EXCESSIVE COMPARED TO ITS OVERALL EFFECTIVENESS.

ALTERNATIVE B1 - NO-ACTION WITH GROUND WATER MONITORING.

SIMILAR TO ALTERNATIVE V1 FOR THE VHO PLUME, ALTERNATIVE B1 RELIES ON PRESENTLY OCCURRING NATURAL PROCESSES
TO REDUCE CONCENTRATIONS ON THE BETX COMPOUNDS IN THE AQUIFER.  THE TIME FRAME FOR THE GROUND WATER TO BE
RESTORED TO A CLASSIFICATION I AQUIFER UNDER THE NO-ACTION ALTERNATIVE IS UNKNOWN.

THE COSTS ASSOCIATED WITH GROUND WATER MONITORING FOR THIS ALTERNATIVE WOULD BE $11,000 IN O&M.  PRESENT
WORTH COST WOULD BE $137,000.

ALTERNATIVE B3 - EXTRACTION OF BETX-IMPACTED GROUND WATER, AEROBIC BIOLOGICAL TREATMENT OF EXTRACTED GROUND
WATER, DISCHARGE OF TREATED GROUND WATER TO EITHER INJECTION WELLS LOCATED UPGRADIENT OR DOWNGRADIENT OF THE
EXTRACTION WELL SYSTEM OR TO ELKHORN CREEK.

EXTRACTION OF GROUND WATER WITH BETX CONCENTRATIONS ABOVE MCLS OR PROPOSED MCLS WOULD BE ACCOMPLISHED IN
ALTERNATIVE B3 WITH AN EXTRACTION WELL SYSTEM.  ASSUMING A VOLUME OF IMPACTED GROUND WATER OF TEN ACRE-FEET
AS ESTIMATED IN THE RI/FS, THE TIME OF AQUIFER REMEDIATION HAS BEEN CALCULATED TO BE APPROXIMATELY THREE
MONTHS.  IF THE VOLUME OF IMPACTED GROUND WATER IS ASSUMED TO BE 25 ACRE-FEET, BASED ON A MORE CONSERVATIVE
APPROACH, THE TIME FOR REMEDIATING THE AQUIFER IS EXTENDED TO APPROXIMATELY EIGHT MONTHS.  GROUND WATER
EXTRACTION AND TREATMENT WOULD CONTINUE UNTIL MCLS AND PROPOSED MCLS ARE PERMANENTLY ATTAINED IN THE BETX
PLUME.

EXTRACTED GROUND WATER WOULD BE PASSED THROUGH AN OIL/WATER SEPARATOR TO REMOVE FREE HYDROCARBONS.  RECOVERED
HYDROCARBONS WOULD BE RECYCLED.  IT WAS ASSUMED THAT THE EXISTING OIL/WATER SEPARATOR WOULD BE USED FOR THIS
PURPOSE.

FOLLOWING SEPARATION OF AROMATIC HYDROCARBONS, A SEQUENCING BATCH REACTOR SYSTEM, SIMILAR TO THE SYSTEM
DESCRIBED FOR ALTERNATIVE V3 FOR THE VHO PLUME, WOULD PROVIDE AEROBIC BIOLOGICAL TREATMENT OF EXTRACTED
GROUND WATER AND WOULD FACILITATE DESTRUCTION OF ORGANIC CONSTITUENTS. THE TREATMENT SYSTEM WOULD BE EXPECTED
TO VOLATILIZE SOME OF THE BETX COMPOUNDS WHICH WOULD BE RELEASED TO THE ATMOSPHERE.

AEROBIC BIOLOGICAL TREATMENT OF GROUND WATER WOULD PRODUCE AN ESTIMATED 10 TO 20 TONS OF SLUDGE PER YEAR. 
THE SLUDGE WOULD BE EXPECTED TO MEET ALL RCRA CRITERIA FOR LAND DISPOSAL.

TREATED GROUND WATER WOULD BE DISCHARGED TO INJECTION WELLS UPGRADIENT OR DOWNGRADIENT OF THE EXTRACTION WELL
SYSTEM OR TO ELKHORN CREEK. UPGRADIENT INJECTION LOCATIONS COULD FACILITATE MOVEMENT OF THE CONTAMINANTS
TOWARD EXTRACTION WELLS.  DOWNGRADIENT INJECTION LOCATIONS COULD SERVE TO CONTAIN THE PLUME AND ALSO PROVIDE
HYDRAULIC ASSISTANCE IN GROUND WATER COLLECTION.  THE DISCHARGE WOULD BE SAMPLED AS NECESSARY TO COMPLY WITH
NPDES AND/OR WYOMING UIC PROGRAM REQUIREMENTS.

COSTS FOR THIS ALTERNATIVE WOULD INCLUDE CAPITAL COST OF $582,000, AND O&M COSTS OF $44,000.  THE PRESENT
WORTH COST WOULD BE $750,000.



ALTERNATIVE B4 - EXTRACTION OF BETX-IMPACTED GROUND WATER, AIR STRIPPING OF EXTRACTED GROUND WATER, AND
DISCHARGE OF TREATED GROUND WATER TO EITHER INJECTION WELLS LOCATED UPGRADIENT OR DOWNGRADIENT OF THE
EXTRACTION WELL SYSTEM OR TO ELKHORN CREEK.

THIS ALTERNATIVE IS SIMILAR TO ALTERNATIVE B3, EXCEPT EXTRACTED GROUND WATER WOULD BE TREATED WITH AN AIR
STRIPPER.  IT WAS ASSUMED THAT THE EXISTING ON-SITE AIR STRIPPER WOULD BE USED.  IN THE AIR STRIPPING
PROCESS, BETX COMPOUNDS ARE TRANSFERRED FROM THE WATER PHASE TO THE AIR PHASE AND DISCHARGED TO THE
ATMOSPHERE.  BASED ON THE BEST AVAILABLE CONTROL TECHNOLOGY (BACT) ANALYSIS PERFORMED AS PART OF THE EE/CA
FOR THE KN CURRENT REMOVAL ACTION, VAPORS EMITTED DURING AIR STRIPPING AND SVE TREATMENT AT THE KN FACILITY
WOULD BE ASSOCIATED WITH AN INDIVIDUAL PROBABILITY OF CANCER OF 1 X (10-7), WHICH IS WITHIN THE ACCEPTABLE
LIMIT ESTABLISHED BY THE NCP.  BASED ON THIS ANALYSIS, THE WDEQ DETERMINED THAT THE PREFERRED APPROACH FOR
MANAGEMENT OF AIR STRIPPER EMISSIONS FOR THE KN REMOVAL ACTION WAS VENTING THE AIR STRIPPER EMISSIONS AT THE
TOP OF THE ON-SITE FLARE STACK, WHICH RAISES THE POINT OF EMISSIONS TO 110 FEET ABOVE GROUND LEVEL, THEREBY
DECREASING THE INDIVIDUAL PROBABILITY OF CANCER TO 5 X (10-9).  ACCORDINGLY, THIS METHOD OF AIR EMISSION
MANAGEMENT WAS IMPLEMENTED IN CONNECTION WITH THE CURRENT REMOVAL ACTION AND IS INCLUDED IN ALTERNATIVE B4. 
IT WAS ASSUMED THAT VAPORS EMITTED FROM THE AIR STRIPPING SYSTEM WOULD BE VENTED FROM THE FLARE STACK AND
THAT RISK LEVELS SIMILAR TO THOSE FOR THE CURRENT REMOVAL ACTION WOULD BE ASSOCIATED WITH THE SYSTEM
PROPOSED. DISCHARGE FROM THE FLARE STACK WOULD BE MONITORED AS NECESSARY TO COMPLY WITH WYOMING AIR QUALITY
STANDARDS.

THE PRESENT WORTH COST FOR THIS ALTERNATIVE WOULD BE $248,000.  THE CAPITAL COST WOULD BE $73,000 WITH O&M
COSTS OF $51,000.

ALTERNATIVE B5 - EXTRACTION OF BETX-IMPACTED GROUND WATER, CHEMICAL OXIDATION OF EXTRACTED GROUND WATER, AND
DISCHARGE OF TREATED GROUND WATER TO EITHER INJECTION WELLS LOCATED UPGRADIENT OR DOWNGRADIENT OF THE
EXTRACTION WELL SYSTEM OR TO ELKHORN CREEK.

THIS ALTERNATIVE IS SIMILAR TO ALTERNATIVES B3 AND B4, EXCEPT CHEMICAL OXIDATION OF EXTRACTED GROUND WATER
WOULD BE IMPLEMENTED ON-SITE USING CONTROLLED REACTOR VESSELS SIMILAR TO ALTERNATIVE V5 FOR THE VHO PLUME

COSTS FOR THIS ALTERNATIVE WOULD INCLUDE $400,000 CAPITAL COST, $53,000 O&M COSTS, AND A PRESENT WORTH COST
OF $577,000.

ALTERNATIVE B6 - IN SITU BIOREMEDIATION OF BETX-IMPACTED GROUND WATER.

IN SITU BIOREMEDIATION OF GROUND WATER WOULD INVOLVE ADDING AN OXYGEN SOURCE AND NUTRIENTS TO THE AQUIFER IN
ORDER TO PROMOTE THE ACTIVITY OF ORGANISMS WHICH DEGRADE CONTAMINANTS IN A MANNER SIMILAR TO ALTERNATIVE V7
FOR THE VHO PLUME.  THE INJECTION/EXTRACTION WELL SYSTEM WOULD CONSIST OF ONE EXTRACTION WELL AND ONE
INJECTION WELL.  IT WAS ASSUMED THAT ONE OF THE THREE EXISTING AROMATIC HYDROCARBONS RECOVERY WELLS WOULD BE
USED FOR EXTRACTION, AND AN EXISTING ON-SITE INJECTION WELL WOULD BE USED FOR INJECTION.  THE ACTUAL NUMBER
AND LOCATION OF WELLS FOR THE SYSTEM COULD CHANGE AS DETERMINED BY REMEDIAL DESIGN.  PRIOR TO MIXING,
EXTRACTED WATER WOULD BE PASSED THROUGH AN OIL/WATER SEPARATOR TO REMOVE BETX CONTAMINANTS EXTRACTED WITH
GROUND WATER.  RECOVERED BETX CONTAMINANTS WOULD BE RECYCLED.  TO THE EXTENT TECHNICALLY PRACTICABLE, IN SITU
BIOREMEDIATION WOULD CONTINUE UNTIL THE GROUND WATER ACHIEVES MCLS AND PROPOSED MCLS WHICH WOULD BE EXPECTED
TO BE WITHIN TWO TO FIVE YEARS.  TREATABILITY TESTING WOULD BE NECESSARY TO DETERMINE DESIGN PARAMETERS FOR
IN SITU BIOREMEDIATION.

THIS ALTERNATIVE WOULD COST $87,000 IN CAPITAL COST WITH $37,000 FOR O&M.  THE PRESENT WORTH WOULD BE
$344,000.

#SCAA
VIII.  SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

THE REMEDIAL ALTERNATIVES DEVELOPED IN THE FS WERE ANALYZED IN DETAIL FOR BOTH THE VHO AND BETX PLUMES USING
NINE EVALUATION CRITERIA.  THE RESULTING STRENGTHS AND WEAKNESSES OF THE ALTERNATIVES WERE THEN WEIGHED TO
IDENTIFY THE ALTERNATIVE FOR EACH PLUME PROVIDING THE BEST BALANCE AMONG THE NINE CRITERIA.  THESE CRITERIA
ARE: 1) OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT; 2) COMPLIANCE WITH APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS (ARARS); 3) REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT; 4)
LONG-TERM EFFECTIVENESS AND PERMANENCE; 5) SHORT-TERM EFFECTIVENESS; 6)  IMPLEMENTABILITY; 7) COST; 8) STATE
ACCEPTANCE; AND 9) COMMUNITY ACCEPTANCE.  EACH OF THESE CRITERIA IS DESCRIBED BELOW.

VHO PLUME

CRITERION 1:  PROTECTION OF HUMAN HEALTH AND ENVIRONMENT



OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT ADDRESSES WHETHER A REMEDY PROVIDES ADEQUATE
PROTECTION AND DESCRIBES HOW RISKS POSED THROUGH EACH PATHWAY ARE ELIMINATED, REDUCED, OR CONTROLLED THROUGH
TREATMENT, ENGINEERING CONTROLS, OR INSTITUTIONAL CONTROLS.

ALL THE TREATMENT TECHNOLOGIES EMPLOYED BY THE ALTERNATIVES ARE PROTECTIVE OF HUMAN HEALTH AND THE
ENVIRONMENT BY ELIMINATING OR REDUCING RISK THROUGH THE TREATMENT OF CONTAMINANTS IN GROUND WATER.  IN
ADDITION, THE INSTITUTIONAL CONTROLS AND THE EXISTING MUNICIPAL WATER SUPPLY WOULD MINIMIZE FURTHER USE OF
GROUND WATER AND THEREFORE REDUCE EXPOSURE TO CONTAMINANTS.  AS THE NO-ACTION ALTERNATIVE DOES NOT INCLUDE
TREATMENT OR CONTROLS, IT PROVIDES NO REDUCTION IN RISK AND WILL NO LONGER BE DISCUSSED WITH REGARD TO THE
VHO PLUME.

ALTERNATIVES V6 AND V6A, WHICH CONTEMPLATE LIMITED EXTRACTION OF GROUND WATER, PROVIDE THE GREATEST OVERALL
PROTECTION.  EXTRACTION AND INJECTION OF GROUND WATER THROUGHOUT THE ENTIRE VHO PLUME, AS CONSIDERED IN
ALTERNATIVES V3, V4, V4A, V5, AND V7, WOULD ACCELERATE EASTWARD MIGRATION OF THE RCRA PLUME.  THE APPROXIMATE
AREAL EXTENT OF THE RCRA PLUME IS SHOWN IN THE RESIDENTIAL AREA ON FIGURE 2.  THE RESULTING MOVEMENT OF THE
RCRA PLUME WOULD INCREASE THE AREAL EXTENT OF CONTAMINATION IN THE AQUIFER FROM THAT PLUME, THEREBY
INCREASING POTENTIAL RISK TO RESIDENTS IN THE SUBDIVISIONS.

CRITERION 2:  COMPLIANCE WITH APPLICABLE RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

APPLICABLE REQUIREMENTS ARE THOSE CLEANUP STANDARDS, STANDARDS OF CONTROL, AND OTHER SUBSTANTIVE
REQUIREMENTS, CRITERIA, OR LIMITATIONS PROMULGATED UNDER FEDERAL OR STATE ENVIRONMENTAL OR FACILITY SITING
LAW THAT SPECIFICALLY ADDRESS A HAZARDOUS SUBSTANCE, POLLUTANT, CONTAMINANT, REMEDIAL ACTION, LOCATION, OR
OTHER CIRCUMSTANCE AT A CERCLA SITE. RELEVANT AND APPROPRIATE REQUIREMENTS ARE THOSE CLEANUP STANDARDS,
STANDARDS OF CONTROL, AND OTHER SUBSTANTIVE REQUIREMENTS, CRITERIA, OR LIMITATIONS PROMULGATED UNDER FEDERAL
OR STATE ENVIRONMENTAL SITING LAW THAT, WHILE NOT "APPLICABLE" TO A HAZARDOUS SUBSTANCE, POLLUTANT,
CONTAMINANT, REMEDIAL ACTION, LOCATION, OR OTHER CIRCUMSTANCE AT A CERCLA SITE, ADDRESS PROBLEMS OR
SITUATIONS SUFFICIENTLY SIMILAR TO THOSE ENCOUNTERED AT THE CERCLA SITE THAT THEIR USE IS WELL SUITED TO THE
PARTICULAR SITE.

COMPLIANCE WITH ARARS ADDRESSES WHETHER A REMEDY WILL MEET ALL FEDERAL AND STATE ENVIRONMENTAL LAWS AND/OR
PROVIDE BASIS FOR A WAIVER FROM ANY OF THESE LAWS.  THESE ARARS ARE DIVIDED INTO CHEMICAL SPECIFIC, ACTION 
SPECIFIC, AND LOCATION SPECIFIC GROUPS.

ALL THE VHO ALTERNATIVES WOULD COMPLY WITH ARARS.  THE ARARS EVALUATION IS PROVIDED AS EXHIBIT 1.

CRITERION 3:  LONG-TERM EFFECTIVENESS AND PERMANENCE

LONG-TERM EFFECTIVENESS AND PERMANENCE REFERS TO THE ABILITY OF A REMEDY TO MAINTAIN RELIABLE PROTECTION OF
HUMAN HEALTH AND THE ENVIRONMENT OVER TIME.  THIS CRITERION INCLUDES THE CONSIDERATION OF RESIDUAL RISK AND
THE ADEQUACY AND RELIABILITY OF CONTROLS.

THE REMEDIAL ALTERNATIVES ALL RESULT IN MINIMAL RESIDUAL RISK.  ALL THE ALTERNATIVES ARE EXPECTED TO ATTAIN
MCLS AND PROPOSED MCLS, THEREBY RESULTING IN MINIMAL RISK FROM CONTAMINANT RESIDUALS IN GROUND WATER. THE
INSTITUTIONAL CONTROLS AND THE EXISTING MUNICIPAL WATER SUPPLY ADDITIONALLY MITIGATE RESIDUAL RISK BY
MINIMIZING THE USE OF GROUND WATER.

ALTERNATIVES V3, V5 AND V7 RESULT IN NO TREATMENT RESIDUALS. ALTERNATIVES V4 AND V6 RELEASE EMISSIONS TO THE
ATMOSPHERE, BUT AT NEGLIGIBLE LEVELS AND MINIMAL RISK.  ADDITIONAL CONTROLS FOR THESE TWO ALTERNATIVES
INCLUDE MONITORING TO ENSURE COMPLIANCE WITH WYOMING AIR QUALITY STANDARDS, AND A BACT ANALYSIS TO ENSURE
EMISSIONS ARE MINIMIZED.  ALTERNATIVES V4A AND V6A REQUIRE DISPOSAL OR TREATMENT OF CONTAMINATED CARBON
FILTERS, BUT POSE MINIMAL RESIDUAL RISK.

CRITERION 4:  REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT REFERS TO THE PREFERENCE FOR A REMEDY THAT USES
TREATMENT TO REDUCE HEALTH HAZARDS, CONTAMINANT MIGRATION, OR THE QUANTITY OF CONTAMINANTS AT THE SITE.

ALL THE ALTERNATIVES EMPLOY AN IRREVERSIBLE TREATMENT AS A PRIMARY ELEMENT TO ADDRESS THE PRINCIPAL THREAT OF
CONTAMINATION.  ALTERNATIVES V6 AND V6A TREAT A SMALLER VOLUME OF WATER THAN THE OTHER ALTERNATIVES IN ORDER
TO AVOID ADVERSE EFFECTS TO THE RCRA PLUME.

REDUCTION IN TOXICITY, MOBILITY, AND VOLUME OF CONTAMINANTS IN GROUND WATER IS BEST ACCOMPLISHED BY
ALTERNATIVE V5 THROUGH CHEMICAL OXIDATION. ALTERNATIVES V4 AND V6 INDIRECTLY REDUCE TOXICITY AND VOLUME
THROUGH PHOTO-DEGRADATION OF CONTAMINANTS.  PHOTO-DEGRADATION OCCURS WHEN THE CONTAMINANTS, RELEASED TO THE
ATMOSPHERE, ARE BROKEN DOWN BY SUNLIGHT. ALTERNATIVE V7 REDUCES TOXICITY AND VOLUME THROUGH TREATMENT BUT
WOULD REQUIRE TREATABILITY STUDIES TO EVALUATE ITS EFFECTIVENESS. ALTERNATIVES V4A AND V6A REDUCE MOBILITY,



BUT NOT VOLUME OR TOXICITY BECAUSE THESE ALTERNATIVES RESULT IN SPENT CARBON FILTERS CONTAINING THE
CONTAMINANTS, REQUIRING DISPOSAL OR REGENERATION OF THE CARBON. ALTERNATIVE V3 REDUCES TOXICITY, MOBILITY AND
VOLUME OF CONTAMINANTS, BUT WOULD PRODUCE 170 TONS OF NON-HAZARDOUS SLUDGE ANNUALLY WHICH WOULD REQUIRE
DISPOSAL.

CRITERION 5:  SHORT-TERM EFFECTIVENESS

SHORT-TERM EFFECTIVENESS REFERS TO THE PERIOD OF TIME NEEDED TO COMPLETE THE REMEDY AND ANY ADVERSE IMPACTS
ON HUMAN HEALTH AND THE ENVIRONMENT THAT MAY BE POSED DURING THE CONSTRUCTION AND IMPLEMENTATION OF THE
REMEDY.

ALTERNATIVES V6 AND V6A ARE NOT EXPECTED TO POSE ANY APPRECIABLE SHORT-TERM RISKS TO THE COMMUNITY AND
WORKERS DURING CONSTRUCTION AND IMPLEMENTATION.

ALTERNATIVES V3, V4, V4A, V5, AND POSSIBLY V7 ARE EXPECTED TO CAUSE ADVERSE EFFECTS TO THE ENVIRONMENT AND
HUMAN HEALTH BY SPREADING THE RCRA PLUME THROUGH THE AQUIFER AND POSSIBLY DEPLETING THE AQUIFER.

THE HIGH EXTRACTION VOLUME IN ALTERNATIVES V3, V4, V4A, V5, AND V7 ARE EXPECTED TO ATTAIN REMEDIAL OBJECTIVES
IN THE SHORTEST TIME, TWO YEARS, WITH THE EXCEPTION OF V7 WHICH COULD TAKE AS LONG AS FIVE YEARS.
ALTERNATIVES V6 AND V6A ARE EXPECTED TO REQUIRE SIX YEARS TO ATTAIN REMEDIAL OBJECTIVES.  THESE TWO
ALTERNATIVES WOULD NOT RESULT IN THE UNACCEPTABLE EFFECTS ON HUMAN HEALTH AND THE ENVIRONMENT AS ARE EXPECTED
FROM THE OTHER ALTERNATIVES THROUGH EFFECTS ON THE RCRA PLUME.

CRITERION 6:  IMPLEMENTABILITY

IMPLEMENTABILITY REFERS TO THE TECHNICAL AND ADMINISTRATIVE FEASIBILITY OF A REMEDY, INCLUDING THE
AVAILABILITY OF MATERIALS AND SERVICES NEEDED TO IMPLEMENT THE CHOSEN SOLUTION.  IT ALSO INCLUDES
COORDINATION OF FEDERAL, STATE, AND LOCAL GOVERNMENTS TO CLEAN UP THE SITE.

ALTERNATIVES V6 AND V6A ARE MOST EASILY TECHNICALLY IMPLEMENTED BECAUSE THESE ALTERNATIVES INVOLVE ACTIVITIES
PRIMARILY ON THE DOW/DSI FACILITY, REQUIRING THE LEAST AMOUNT OF CONSTRUCTION AND LEAST DIFFICULTY WITH
PROPERTY ACCESS.  ALTERNATIVE V7, AND POSSIBLY V5, WOULD BE LESS EASILY IMPLEMENTED BECAUSE OF THE NEED FOR
TREATABILITY STUDIES TO BETTER OXIDATION TO THE SITE.  ALTERNATIVES V3, V4A, AND V6A PRESENT NO TECHNICAL
DIFFICULTIES, BUT REQUIRE THE ADDITIONAL BURDEN OF DISPOSING OF OR TREATING RESIDUAL SLUDGES AND CARBON
FILTERS.

ALL ALTERNATIVES REQUIRE GROUND WATER MONITORING.  ALTERNATIVES V6 AND V6A ADDITIONALLY REQUIRE AIR
MONITORING.  MONITORING ACTIVITIES WOULD BE COORDINATED WITH THE STATE OF WYOMING.

CRITERION 7:  COST

THIS CRITERION EXAMINES THE ESTIMATED COSTS FOR EACH REMEDIAL ALTERNATIVE.  FOR COMPARISON, CAPITAL AND
ANNUAL O&M COSTS ARE USED TO CALCULATE A PRESENT WORTH COST FOR EACH ALTERNATIVE.

ALTERNATIVES V6 AND V6A HAVE THE LOWEST CAPITAL AND O&M COSTS, RESULTING IN PRESENT WORTH OF $353,822 AND
$518,407, RESPECTIVELY.  THESE ALTERNATIVES ARE THE LEAST EXPENSIVE BECAUSE THEY INCORPORATE SCALED-DOWN
GROUND WATER EXTRACTION IN COMPARISON TO THE OTHER ALTERNATIVES.  V7 IS THE NEXT MOST COSTLY, WITH A PRESENT
WORTH OF $1,011,288.  ALTERNATIVES V4 AND V4A, WHICH ARE SCALED-UP VERSIONS OF V6 AND V6A, AND V5, DIFFER IN
TREATMENT METHOD, BUT ARE OTHERWISE SIMILAR AND SO COST NEARLY THE SAME.  PRESENT WORTH ESTIMATES FOR THESE
THREE ALTERNATIVES RANGE FROM  $1,351,883 TO $1,673,488.  V3 IS THE MOST COSTLY BECAUSE OF VERY HIGH CAPITAL
EXPENSES, AND HAS A PRESENT WORTH OF $2,482,675.

CRITERION 8:  STATE ACCEPTANCE

EPA HAS INVOLVED THE WDEQ IN THE RI/FS AND REMEDY SELECTION PROCESS. WDEQ WAS PROVIDED THE OPPORTUNITY TO
COMMENT ON THE RI/FS DOCUMENT AND THE PROPOSED PLAN, AND TOOK PART IN THE PUBLIC MEETING HELD TO INFORM THE
PUBLIC OF THE PROPOSED PLAN.  WDEQ'S STATEMENT IN REGARD TO THE SELECTED REMEDY, READ AT THE PUBLIC MEETING,
STATES IN PART "IT IS THE POSITION OF THE DEPARTMENT (WDEQ) THAT THE PROPOSED ACTIONS IDENTIFIED IN
ALTERNATIVES B4 AND V6 SHOULD BE IMPLEMENTED AS SOON AS POSSIBLE". WDEQ WENT ON TO ADD THAT IT CONCURS WITH
THE PROPOSAL TO FURTHER INVESTIGATE SUBSURFACE SOIL CONTAMINATION SOURCES AS CONTEMPLATED IN OU 2.

WDEQ BELIEVES, HOWEVER, THAT REMEDIAL ACTIONS TAKEN UNDER CERCLA SHOULD BE INTEGRATED WITH THE RCRA
CORRECTIVE ACTION ADDRESSING THE RCRA PLUME, FORMING A COMPREHENSIVE EFFORT TO CONCURRENTLY REMEDIATE ALL
GROUND WATER CONTAMINATION WITHIN THE BROOKHURST SUBDIVISION.  WDEQ'S COMMENTS ARE FURTHER ADDRESSED IN THE
ATTACHED RESPONSIVENESS SUMMARY.



CRITERION 9:  COMMUNITY ACCEPTANCE

EPA SOLICITED INPUT FROM THE COMMUNITY ON THE CLEAN UP METHODS PROPOSED FOR THE GROUND WATER AT THE MYSTERY
BRIDGE SITE.  ALTHOUGH PUBLIC COMMENTS INDICATE NO SPECIFIC OPPOSITION TO THE PREFERRED ALTERNATIVE,
RESIDENTS AND THEIR REPRESENTATIVES DID RAISE CONCERNS ABOUT THE METHODS AND DATA USED TO REACH THAT
ALTERNATIVE.  THESE ISSUES ARE ADDRESSED IN THE ATTACHED RESPONSIVENESS SUMMARY AND SOME WILL BE INCORPORATED
INTO OU 2 ACTIVITIES FOR THE SITE.

BETX PLUME

CRITERION 1:  PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

ALL THE TREATMENT TECHNOLOGIES EMPLOYED BY THE REMEDIAL ALTERNATIVES ARE PROTECTIVE OF HUMAN HEALTH AND THE
ENVIRONMENT BY ELIMINATING OR REDUCING RISK THROUGH THE TREATMENT OF CONTAMINANTS IN GROUND WATER.  IN
ADDITION, INSTITUTIONAL CONTROLS AND THE MUNICIPAL WATER SUPPLY WOULD MINIMIZE FURTHER USE OF GROUND WATER
AND THEREFORE REDUCE EXPOSURE TO CONTAMINANTS.  AS THE NO-ACTION ALTERNATIVE DOES NOT INCLUDE TREATMENT OR
CONTROLS, IT PROVIDES NO ADDITIONAL REDUCTION IN RISK AND WILL NO LONGER BE DISCUSSED WITH REGARD TO THE BETX
PLUME.

NONE OF THE ALTERNATIVES IS EXPECTED TO ADVERSELY IMPACT THE RCRA PLUME AS SOME OF THE VHO PLUME ALTERNATIVES
WOULD.

CRITERION 2:  APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

ALL THE BETX ALTERNATIVES WOULD COMPLY WITH ARARS.  THE ARARS EVALUATION IS PROVIDED AS EXHIBIT 1.

CRITERION 3:  LONG-TERM EFFECTIVENESS AND PERMANENCE

THE REMEDIAL ALTERNATIVES ALL RESULT IN MINIMAL RESIDUAL RISK.  ALL THE ALTERNATIVES ARE EXPECTED TO ATTAIN
MCLS OR PROPOSED MCLS, THEREBY RESULTING IN MINIMAL RISK FROM CONTAMINANT RESIDUALS IN GROUND WATER. THE
INSTITUTIONAL CONTROLS AND THE EXISTING MUNICIPAL WATER SUPPLY ADDITIONALLY MITIGATE RESIDUAL RISK BY
MINIMIZING THE USE OF GROUNDWATER.

OVER THE LONG TERM, EACH ALTERNATIVE WILL LIKELY LEAVE SOME RESIDUAL BETX CONTAMINANTS IN SUBSURFACE SOILS ON
OR NEAR THE KN FACILITY. PROBLEMS RELATED TO THESE RESIDUALS WILL BE ADDRESSED OU 2.  ALTERNATIVE B6,
HOWEVER, WOULD HELP TREAT SOME OF THE RESIDUAL BETX CONTAMINANTS SINCE IN SITU BIOREMEDIATION WOULD DESTROY
CONTAMINANTS WITH NATURALLY OCCURRING MICROORGANISMS IN GROUND WATER AND IN SUBSURFACE SOILS.

ALTERNATIVE B5 WOULD RESULT IN NO TREATMENT RESIDUALS.  ALTERNATIVE B4 WOULD RELEASE EMISSIONS TO THE
ATMOSPHERE, BUT AT NEGLIGIBLE LEVELS AND MINIMAL RISK.  THE AIR STRIPPER CONTEMPLATED IN ALTERNATIVE B4 IS
CURRENTLY OPERATING AS PART OF THE KN REMOVAL ACTION.  MONITORING HAS DEMONSTRATED THAT AIR STRIPPER
EMISSIONS ARE WITHIN WYOMING AIR QUALITY STANDARDS.  ALTERNATIVE B3 WOULD RESULT IN 10 TO 20 TONS ANNUALLY OF
NON-HAZARDOUS RESIDUAL SLUDGE REQUIRING OFF-SITE DISPOSAL.

CRITERION 4:  REDUCTION IN TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

ALL THE ALTERNATIVES EMPLOY AN IRREVERSIBLE TREATMENT AS A PRIMARY ELEMENT TO ADDRESS THE PRINCIPAL THREAT OF
CONTAMINATION.

REDUCTION IN TOXICITY, MOBILITY, AND VOLUME OF CONTAMINANTS IN GROUND WATER WOULD BEST BE ACCOMPLISHED BY
ALTERNATIVES B5 AND B6.  ALTERNATIVE B4 WOULD REMOVE CONTAMINANTS FROM GROUND WATER AND INDIRECTLY REDUCE
TOXICITY AND VOLUME THROUGH PHOTO-DEGRADATION OF THE CONTAMINANTS. ALTERNATIVE B3 WOULD REDUCE TOXICITY,
MOBILITY AND VOLUME OF CONTAMINANTS, BUT WOULD PRODUCE 10 TO 20 TONS OF NON-HAZARDOUS SLUDGE ANNUALLY
REQUIRING DISPOSAL.

CRITERION 5:  SHORT-TERM EFFECTIVENESS

NONE OF THE ALTERNATIVES WOULD RESULT IN ADVERSE SHORT-TERM EFFECTS FOR COMMUNITY AND WORKER PROTECTION. 
HOWEVER, ALTERNATIVE B6 WOULD REQUIRE TWO TO FIVE YEARS TO ACHIEVE CLEAN UP, WHEREAS ALTERNATIVES B3, B4 AND
B5 ARE ESTIMATED TO ACHIEVE CLEAN UP WITHIN ONE YEAR.

CRITERION 6:  IMPLEMENTABILITY

ALTERNATIVE B4 WOULD MOST EASILY BE IMPLEMENTED BECAUSE THE AIR STRIPPER USED IN THIS ALTERNATIVE IS
CURRENTLY IN OPERATION AS PART OF THE KN REMOVAL ACTION.  ALTERNATIVE B5 WOULD POSE NO UNDUE PROBLEM WITH
REGARD TO THIS CRITERION.  ALTERNATIVE B3 WOULD PRESENT NO TECHNICAL DIFFICULTIES BUT REQUIRES THE ADDITIONAL



BURDEN OF DISPOSING OF RESIDUAL SLUDGE.  ALTERNATIVE B6 WOULD BE MORE DIFFICULT TO IMPLEMENT BECAUSE OF THE
NEED FOR TREATABILITY STUDIES TO BETTER UNDERSTAND THE APPLICABILITY OF IN SITU BIOREMEDIATION TO THE SITE.

ALL ALTERNATIVES REQUIRE GROUND WATER MONITORING.  ALTERNATIVE B4 ADDITIONALLY REQUIRES AIR MONITORING. 
MONITORING ACTIVITIES WILL BE COORDINATED WITH THE STATE OF WYOMING.

CRITERION 7:  COST

WITH THE AIR STRIPPER ALREADY IN PLACE, ALTERNATIVE B4 HAS MINIMAL CAPITAL COSTS.  ITS PRESENT WORTH OF
$247,917 IS ALSO THE LEAST AMONG ALL ALTERNATIVES.  ALTERNATIVE B6 IS THE NEXT MOST EXPENSIVE WITH A PRESENT
WORTH OF $334,553.  ALTERNATIVES B5 AND B3 ARE THE MOST COSTLY, WITH PRESENT WORTH ESTIMATES OF $577,217 AND
$750,502, RESPECTIVELY.

CRITERION 8:  STATE ACCEPTANCE

STATE ACCEPTANCE FOR THIS ALTERNATIVE IS THE SAME AS DESCRIBED ABOVE FOR ALTERNATIVE V6 FOR THE VHO PLUME.

CRITERION 9:  COMMUNITY ACCEPTANCE

COMMUNITY ACCEPTANCE FOR THIS ALTERNATIVE IS THE SAME AS DESCRIBED ABOVE FOR ALTERNATIVE V6 FOR THE VHO
PLUME.

#SR
IX.  SELECTED REMEDY

EPA HAS SELECTED THE COMBINATION OF ALTERNATIVES V6 AND B4 AS THE REMEDY FOR THE GROUND WATER OPERABLE UNIT
FOR THE MYSTERY BRIDGE SITE.  THIS REMEDY IS MADE UP OF THE FOLLOWING COMPONENTS:

COMMON ELEMENTS

• MONITORING GROUND WATER, DISCHARGED TREATED WATER, AND AIR; AND

• IMPLEMENTATION OF INSTITUTIONAL CONTROLS.

VHO PLUME: ALTERNATIVE V6

• EXTRACTION OF GROUND WATER WITH CONCENTRATIONS OF VHOS ABOVE MCLS OR PROPOSED MCLS IN THE
UPGRADIENT PORTION OF THE PLUME (I.E., ON AND/OR NEAR THE DOW/DSI FACILITY);

• TREATMENT OF CONTAMINATED GROUND WATER WITH AN ON-SITE AIR STRIPPING FACILITY;

• REINJECTION OF TREATED WATER INTO THE AQUIFER TO PROVIDE ADDITIONAL HYDRAULIC CONTAINMENT OF
THE UPGRADIENT PORTION OF THE VHO PLUME BEING EXTRACTED, MINIMIZE ANY IMPACT FROM THE VHO      
REMEDIATION EFFORTS ON THE RCRA PLUME AND BETX PLUME, AND ENHANCE THE NATURAL ATTENUATION
PROCESS IN THE DOWNGRADIENT PORTIONS OF THE VHO PLUME; AND

• RELIANCE ON NATURAL PROCESSES FOR REDUCTION OF VHO LEVELS IN DOWNGRADIENT PORTIONS OF THE VHO
PLUME.

BETX PLUME: ALTERNATIVE B4

• EXTRACTION OF GROUND WATER WITH CONCENTRATIONS OF BETX COMPOUNDS ABOVE MCLS OR PROPOSED MCLS
THROUGHOUT THE PLUME;

• TREATMENT OF CONTAMINATED GROUND WATER WITH AN ON-SITE AIR STRIPPING FACILITY; AND

• REINJECTION OF TREATED WATER INTO THE AQUIFER TO PROVIDE ADDITIONAL HYDRAULIC CONTROL OF THE
BETX PLUME AND MINIMIZE ANY POTENTIAL IMPACT FROM THE BETX REMEDIATION EFFORTS ON THE RCRA AND
VHO PLUMES.

ALTERNATIVE B4 ASSUMES CONTINUATION OF THE ONGOING KN REMOVAL ACTION. THIS REMOVAL ACTION WOULD BE EXPANDED,
IF NECESSARY, TO RECOVER ANY HYDROCARBONS ORIGINATING FROM THE KN OPERATION THAT MAY EXIST OUTSIDE OF KN'S
FACILITY.  IN ADDITION, SINCE NO GROUND WATER IN THE RESIDENTIAL AREAS IS BELIEVED TO BE CONTAMINATED WITH
BETX ORIGINATING FROM KN AT CONCENTRATIONS ABOVE MCLS OR PROPOSED MCLS, THIS REMEDY REQUIRES THAT NO GROUND
WATER CONTAMINATED ABOVE SUCH LEVELS WILL BE ALLOWED TO ENTER THE SUBDIVISION FROM THE KN PROPERTY.  PERIODIC
MONITORING WILL BE USED TO EVALUATE COMPLIANCE WITH THIS CONDITION.



THE REMEDIAL DESIGN WILL SPECIFY THE APPROPRIATE NUMBER AND LOCATION OF WELLS AND MONITORING POINTS, AND
SYSTEM PARAMETERS SUCH AS FLOW RATES FOR BOTH THE VHO AND BETX GROUND WATER TREATMENT SYSTEMS.  SOME
MODIFICATIONS OR REFINEMENTS MAY BE MADE TO THE REMEDY DURING REMEDIAL DESIGN AND CONSTRUCTION.  SUCH
MODIFICATIONS OR REFINEMENTS, IN GENERAL, WOULD REFLECT RESULTS OF THE ENGINEERING DESIGN PROCESS.  ESTIMATED
COST FOR THE SELECTED REMEDY IS $600,739.  DETAILS OF THE COSTS FOR EACH OF THE VHO AND BETX REMEDIES ARE
SHOWN IN TABLE 6.

THE SELECTION OF THIS REMEDY IS BASED UPON THE COMPARATIVE ANALYSIS OF ALTERNATIVES PRESENTED ABOVE, AND
PROVIDES THE BEST BALANCE OF TRADEOFFS WITH RESPECT TO THE NINE EVALUATION CRITERIA.  ARARS FOR THE SELECTED
REMEDY ARE SHADED IN THE TABLE PROVIDED AS EXHIBIT 1.  AS POINTED OUT IN THE COMPARATIVE ANALYSIS, THE IMPACT
OF EACH VHO PLUME ALTERNATIVE ON THE RCRA PLUME WAS CAREFULLY CONSIDERED.  THE CLOSE PROXIMITY OF THESE TWO
PLUMES PRESCRIBES A REMEDY THAT WOULD NOT ADVERSELY AFFECT THE EXTENT OF THE RCRA PLUME.  VHO PLUME
ALTERNATIVES WHICH INCLUDE LIMITED GROUND WATER EXTRACTION AND MINIMALLY DISTURB THE AQUIFER DOWN GRADIENT OF
THE SOURCE AREAS MEET THIS NEED.  AIR STRIPPING WAS CHOSEN AS THE APPROPRIATE TREATMENT TECHNOLOGY APPLIED TO
THE EXTRACTED GROUND WATER BY WEIGHING THE FACTORS OUTLINED IN THE COMPARATIVE ANALYSIS.  NATURAL ATTENUATION
WAS CHOSEN OVER IN SITU BIOREMEDIATION FOR THE DOWNGRADIENT PORTION OF THE VHO PLUME IN ALTERNATIVE V6
BECAUSE IT WOULD NOT ADVERSELY IMPACT THE RCRA PLUME IN ANY WAY, DOES NOT REQUIRE TREATABILITY STUDIES, IS
EFFECTIVE AT THE EXISTING LEVEL OF CONTAMINATION, AND HAS LESS UNCERTAINTY THAN BIOREMEDIATION WITH REGARD TO
REMEDIATION TIME FRAME.  THE SELECTION OF ALTERNATIVE B4 AS THE REMEDY FOR THE BETX PLUME WAS ALSO BASED UPON
THE COMPARATIVE ANALYSIS. A PARTICULAR STRENGTH OF THIS ALTERNATIVE IS THAT IT IS ALREADY IN PLACE AND HAS
BEEN PROVEN EFFECTIVE AS PART OF THE KN REMOVAL ACTION.

BASED ON THE FINDINGS IN THE BRA FOR THE CURRENT RESIDENT AND FUTURE HYPOTHETICAL RESIDENT SCENARIOS (SEE
TABLE 3), THE REMEDIAL ACTION OBJECTIVES FOR THIS SITE ARE THE FOLLOWING:

1)   PREVENT INGESTION OF WATER CONTAINING T-1,2 DCE, 1,1,1 TCA, TCE, PCE, BENZENE, TOLUENE,
            ETHYLBENZENE, OR XYLENE AT CONCENTRATIONS THAT EITHER A) EXCEED MCLS OR PROPOSED MCLS, OR
            B) PRESENT A TOTAL CARCINOGENIC RISK RANGE GREATER THAN 1 X (10-4)  - 1 X (10-6); AND

2)  RESTORE THE ALLUVIAL AQUIFER TO CONCENTRATIONS THAT BOTH A) MEET THE MCLS OR PROPOSED MCLS FOR
           T-1,2 DCE, 1,1,1 TCA, TCE, PCE, BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENE, AND B) PRESENT A TOTAL
           CARCINOGENIC RISK RANGE LESS THAN 1 X (10-4) - 1 X (10-6).

REMEDIAL ACTION GOALS SPECIFICALLY DELINEATE ACTION LEVELS, AREA OF ATTAINMENT, AND RESTORATION TIME FRAME. 
THE ACTION LEVELS ARE MCLS AND PROPOSED MCLS (AS SHOWN PREVIOUSLY IN TABLES 1 AND 2).  ATTAINMENT OF THESE
ACTION LEVELS WILL PROVIDE PROTECTIVENESS OF HUMAN HEALTH AND THE ENVIRONMENT.  THE AREA OF ATTAINMENT SHALL
BE THE ENTIRE VHO AND BETX PLUMES, INCLUDING THOSE AREAS OF THE PLUMES WITHIN AND OUTSIDE THE DOW/DSI AND KN
PROPERTIES.  BASED ON THE CONTAMINANT TRANSPORT MODELING PERFORMED FOR THE RI/FS, THE RESTORATION TIME FRAME
FOR THIS REMEDIAL ACTION SHALL BE SIX YEARS, WITH THE EXPECTATION THAT REMEDIATION OF THE BETX PLUME SHOULD
BE NO LONGER THAN ONE YEAR, AND WITH THE ACKNOWLEDGEMENT THAT THE RESTORATION TIME FRAME MAY VARY DEPENDING
UPON THE OUTCOME OF OU 2 IN ADDRESSING REMAINING SOURCES, AND OTHER FACTORS DESCRIBED BELOW.

A FURTHER OBJECTIVE OF THIS REMEDIAL ACTION IS TO RESTORE THE GROUND WATER, WITH THE EXCEPTION OF THE AREA
IMPACTED BY THE RCRA PLUME, TO ITS BENEFICIAL USE, WHICH IS, AT THIS SITE, A DRINKING WATER AQUIFER.  BASED
ON INFORMATION OBTAINED DURING THE RI, AND THE ANALYSIS OF ALL REMEDIAL ALTERNATIVES, EPA AND THE STATE OF
WYOMING BELIEVE THAT THE SELECTED REMEDY WILL ACHIEVE THIS OBJECTIVE.  IT MAY BECOME APPARENT, DURING
IMPLEMENTATION OR OPERATION OF THE GROUND WATER EXTRACTION SYSTEM, THAT CONTAMINANT LEVELS HAVE CEASED TO
DECLINE AND ARE REMAINING CONSTANT AT LEVELS HIGHER THAN THE REMEDIATION GOAL.  IN SUCH A CASE, THE SYSTEMS'
PERFORMANCE STANDARDS AND/OR THE REMEDY MAY BE REEVALUATED.

THE SELECTED REMEDY WILL INCLUDE GROUND WATER EXTRACTION FOR AN ESTIMATED PERIOD OF AT LEAST ONE YEAR FOR THE
VHO PLUME AND LESS THAN ONE YEAR FOR THE BETX PLUME, DURING WHICH TIME THE SYSTEMS' PERFORMANCE WILL BE
CAREFULLY MONITORED ON A REGULAR BASIS AND ADJUSTED AS WARRANTED BY THE PERFORMANCE DATA COLLECTED DURING
OPERATION.  THE OPERATION MONITORING PERIOD WILL BE DETERMINED DURING REMEDIAL DESIGN.  THE OPERATING SYSTEM
MAY INCLUDE DISCONTINUING OPERATION OF EXTRACTION WELLS IN AREAS WHERE CLEANUP GOALS HAVE BEEN ATTAINED,
ALTERNATE PUMPING AT WELLS TO ELIMINATE STAGNATION POINTS, AND PULSE PUMPING TO ALLOW AQUIFER EQUILIBRATION
AND ENCOURAGE ADSORBED CONTAMINANTS TO PARTITION INTO GROUND WATER FOR EXTRACTION AND TREATMENT.

#SD
X.  STATUTORY DETERMINATIONS

EPA'S PRIMARY RESPONSIBILITY AT SUPERFUND SITES IS TO SELECT REMEDIAL ACTIONS THAT ARE PROTECTIVE OF HUMAN
HEALTH AND THE ENVIRONMENT.  CERCLA ALSO REQUIRES THAT THE SELECTED REMEDIAL ACTION FOR THE SITE COMPLY WITH
APPLICABLE OR RELEVANT AND APPROPRIATE ENVIRONMENTAL STANDARDS ESTABLISHED UNDER FEDERAL AND STATE
ENVIRONMENTAL LAWS, UNLESS A WAIVER IS GRANTED.  THE SELECTED REMEDY MUST ALSO BE COST-EFFECTIVE AND UTILIZE
PERMANENT TREATMENT TECHNOLOGIES OR RESOURCE RECOVERY TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE.  THE



STATUTE ALSO CONTAINS A PREFERENCE FOR REMEDIES THAT INCLUDE TREATMENT AS A PRINCIPAL ELEMENT.  THE FOLLOWING
SECTIONS DISCUSS HOW THE SELECTED REMEDY FOR CONTAMINATED GROUND WATER AT THE MYSTERY BRIDGE SITE MEETS THESE
STATUTORY REQUIREMENTS.

PROTECTION OF HUMAN HEALTH AND ENVIRONMENT

IN ORDER TO MEET THE REMEDIAL OBJECTIVES OUTLINED IN THE PREVIOUS SECTION, THE RISK ASSOCIATED WITH EXPOSURE
TO THE CONTAMINATED GROUND WATER MUST FALL WITHIN THE ACCEPTABLE RISK FOR CARCINOGENS.  ATTAINMENT OF MCLS
AND PROPOSED MCLS WILL ASSURE SITE RISK FALLS WITHIN THIS RANGE. THE SELECTED REMEDY PROTECTS HUMAN HEALTH
AND THE ENVIRONMENT BY REDUCING LEVELS OF CONTAMINANTS IN THE GROUND WATER THROUGH EXTRACTION AND TREATMENT,
AS WELL AS THROUGH NATURAL ATTENUATION.  EPA EXPECTS VHOS IN GROUND WATER WOULD BE REDUCED TO MCLS OR
PROPOSED MCLS IN SIX YEARS AND MCLS OR PROPOSED MCLS FOR BETX COMPOUNDS WOULD BE ATTAINED WITHIN ONE TO TWO
YEARS.  HOWEVER, THERE IS A MINIMAL CHANCE THAT COMPLETE REMEDIATION MAY TAKE AS LONG AS 18 YEARS.  TOGETHER
WITH DEED AND/OR USER RESTRICTIONS AND THE EXISTING MUNICIPAL WATER SUPPLY, THE THREAT OF EXPOSURE CURRENTLY
POSED TO RESIDENTS FROM CONTAMINATED GROUND WATER WOULD BE SIGNIFICANTLY REDUCED IF NOT ELIMINATED.  OF ALL
THE ALTERNATIVES FOR BOTH THE VHO AND BETX PLUMES, THE SELECTED ALTERNATIVES PROVIDE THE BEST PROTECTION TO
HUMAN HEALTH WITHOUT SIGNIFICANT ADVERSE IMPACT TO THE ENVIRONMENT.  NO UNACCEPTABLE SHORT-TERM RISKS OR
CROSS-MEDIA IMPACTS WOULD BE CAUSED BY IMPLEMENTING THIS REMEDY.

ATTAINMENT OF APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS OF ENVIRONMENTAL LAWS

ALL ARARS WOULD BE MET BY THE SELECTED REMEDY.

CHEMICAL SPECIFIC ARARS.  THE SELECTED REMEDY WOULD ACHIEVE COMPLIANCE WITH CHEMICAL SPECIFIC ARARS RELATED
TO THE DOWNGRADIENT GROUND WATER AND AMBIENT AIR QUALITY AT THE SITE.  THE RELEVANT AND APPROPRIATE
REQUIREMENTS INCLUDE PRIMARY DRINKING WATER STANDARDS ESTABLISHED BY THE SAFE DRINKING WATER ACT.  SOME
CONTAMINANTS OF CONCERN IDENTIFIED FOR THE SITE HAVE MCLS.  MCLS HAVE BEEN PROPOSED FOR THE REMAINING
CONTAMINANTS OF CONCERN AND ARE TO BE CONSIDERED.  VALUES FOR THE MCLS AND PROPOSED MCLS ARE SHOWN ON TABLE 1
FOR THE VHO COMPOUNDS AND ON TABLE 2 FOR THE BETX COMPOUNDS.  CONCENTRATIONS OF BETX COMPOUNDS THROUGHOUT THE
ENTIRE BETX PLUME WOULD BE REDUCED BELOW MCLS OR PROPOSED MCLS BY THE ALTERNATIVE B4 TREATMENT SYSTEM. 
CONCENTRATIONS OF VHO COMPOUNDS IN THE UPGRADIENT PORTION OF THE VHO PLUME WOULD BE REDUCED BY THE
ALTERNATIVE V6 TREATMENT SYSTEM WHILE NATURAL ATTENUATION WOULD REDUCE CONCENTRATIONS IN THE DOWNGRADIENT
PORTION OF THE PLUME TO BELOW MCLS OR PROPOSED MCLS.

BENZENE EMISSIONS FROM THE AIR STRIPPING TREATMENT SYSTEM WILL BE MONITORED AND IF REQUIRED, CONTROLS WOULD
BE IMPLEMENTED TO ENSURE WOULD COMPLIANCE WITH THE NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS
(NESHAP).  AT PRESENT IT IS NOT EXPECTED THAT CONSTITUENTS FOR WHICH STANDARDS HAVE BEEN ESTABLISHED BY THE
WYOMING AIR QUALITY RULES AND REGULATIONS WILL BE PRODUCED IN THE TREATMENT PROCESS.  IN THE UNLIKELY EVENT
THAT CONSTITUENTS ARE PRODUCED, THE NECESSARY CONTROLS WOULD BE IMPLEMENTED IN ORDER FOR THE EMISSIONS TO
COMPLY WITH THE REGULATIONS.

ACTION SPECIFIC ARARS.  THE SELECTED REMEDY WOULD ADDRESS AND COMPLY WITH ACTION SPECIFIC ARARS FOR INJECTION
OF TREATED WATER BACK IN TO THE GROUND ACCORDING TO WYOMING UIC PROGRAM ESTABLISHED BY 40 CFR 147 AND WYOMING
WATER QUALITY RULES AND REGULATIONS, CHAPTER IX.  THE GROUND WATER MONITORING PROGRAM WHICH INCLUDES WELLS
LOCATED UPGRADIENT, DOWNGRADIENT, AND WITHIN THE CONTAMINATED GROUND WATER WOULD FULFILL THE REQUIREMENTS OF
THE RCRA CORRECTIVE ACTION PROGRAM.

LAND DISPOSAL RESTRICTIONS ARE NOT APPLICABLE TO THE SELECTED REMEDY. INSTEAD, RCRA SECTION 3020 APPLIES TO
REINJECTION OF TREATED GROUND WATER INTO CLASS IV INJECTION WELLS DURING CERCLA RESPONSE ACTIONS. SINCE THE
GOAL IS TO CLEAN UP GROUND WATER TO DRINKING WATER LEVELS, HEALTH-BASED DRINKING WATER STANDARDS (MCLS),
RATHER THAN LAND DISPOSAL RESTRICTIONS, ARE THE RELEVANT AND APPROPRIATE CLEAN UP STANDARD.

RCRA REQUIREMENTS WOULD BE MET AS APPROPRIATE FOR OWNER AND OPERATORS OF HAZARDOUS WASTE TREATMENT, STORAGE,
AND DISPOSAL FACILITIES.  BACT ANALYSIS FOR CONSTRUCTION, MODIFICATION, AND OPERATION OF THE WATER TREATMENT
SYSTEMS WOULD COMPLY WITH THE REQUIREMENTS OF WYOMING AIR QUALITY RULES AND REGULATIONS AND DISCHARGES WOULD
NOT BE CONCEALED. SIMILARLY, BACT PERMIT AND DATA REQUIREMENTS FOR THE GROUND WATER EXTRACTION/INJECTION
SYSTEM WOULD COMPLY WITH WYOMING WATER QUALITY RULES AND REGULATIONS.

LOCATION SPECIFIC ARARS.  THE SELECTED REMEDY WOULD ADDRESS AND COMPLY WITH ALL LOCATION SPECIFIC ARARS FOR
PRESERVATION AND PROTECTION OF THE NORTH PLATTE RIVER FLOODPLAIN ACCORDING TO THE REQUIREMENTS OF 40 CFR
6.302.  RCRA LOCATION STANDARDS FOR TREATMENT, STORAGE AND DISPOSAL FACILITIES ARE RELEVANT AND APPROPRIATE
FOR TEMPORARY STORAGE TANKS OF RECOVERED HYDROCARBONS.



COST EFFECTIVENESS

EPA BELIEVES THE SELECTED REMEDY IS COST-EFFECTIVE IN MITIGATING THE PRINCIPAL RISK POSED BY CONTAMINATED
GROUND WATER WITHIN A REASONABLE PERIOD OF TIME.  SECTION 300.430(F)(II)(D) OF THE NCP REQUIRES EPA TO
EVALUATE COST-EFFECTIVENESS BY COMPARING ALL THE ALTERNATIVES WHICH MEET THE THRESHOLD CRITERIA: PROTECTION
OF HUMAN HEALTH AND THE ENVIRONMENT, AGAINST THREE ADDITIONAL BALANCING CRITERIA: LONG-TERM EFFECTIVENESS AND
PERMANENCE; REDUCTION OF TOXICITY, MOBILITY OR VOLUME THROUGH TREATMENT; AND SHORT-TERM EFFECTIVENESS.  THE
SELECTED REMEDY MEETS THESE CRITERIA AND PRODUCES THE BEST OVERALL EFFECTIVENESS AT THE LOWEST REASONABLE
COST.  THEREFORE, THE SELECTED REMEDY IS COST-EFFECTIVE AS DEFINED IN THE NCP.  THE ESTIMATED COST FOR THE
SELECTED REMEDY IS OVER $600,000.

UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES OR RESOURCE RECOVERY TECHNOLOGIES
TO THE MAXIMUM EXTENT PRACTICABLE

EPA BELIEVES THE SELECTED REMEDY REPRESENTS THE MAXIMUM EXTENT TO WHICH PERMANENT SOLUTIONS AND TREATMENT
TECHNOLOGIES CAN BE UTILIZED IN A COST-EFFECTIVE MANNER FOR THE MYSTERY BRIDGE SITE.  OF THOSE ALTERNATIVES
THAT ARE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT AND COMPLY WITH ARARS, EPA HAS DETERMINED THAT THE
SELECTED REMEDY PROVIDES THE BEST BALANCE OF TRADE-OFFS IN TERMS OF LONG-TERM EFFECTIVENESS AND PERMANENCE;
REDUCTION IN TOXICITY, MOBILITY OR VOLUME ACHIEVED THROUGH TREATMENT; SHORT-TERM EFFECTIVENESS;
IMPLEMENTABILITY; AND COST, AND ALSO CONSIDERING THE STATUTORY PREFERENCE FOR TREATMENT AS A PRINCIPAL
ELEMENT AND CONSIDERING STATE AND COMMUNITY ACCEPTANCE.

ALTERNATIVE V6 COMPLIES WITH ARARS; AND REDUCES THE TOXICITY, MOBILITY, AND VOLUME OF THE CONTAMINANTS IN THE
GROUND WATER EQUALLY AS WELL AS THE OTHER VHO PLUME ALTERNATIVES.  SHORT-TERM EFFECTIVENESS AND PROTECTION OF
HUMAN HEALTH AND THE ENVIRONMENT WERE CRITICAL IN CHOOSING ALTERNATIVE V6 WITH NATURAL ATTENUATION FOR THE
DOWNGRADIENT PORTION OF THE VHO PLUME IN LIGHT OF EFFECTS ON THE RCRA PLUME AND TRADE-OFF WITH REMEDIATION
TIME FRAME.

ALTERNATIVE B4 PROVIDES LONG-TERM EFFECTIVENESS EQUALLY AS WELL AS ALTERNATIVES B3 AND B5.  ALTHOUGH
ALTERNATIVE B6 HAS POTENTIAL TO BEST PROVIDE PROTECTION, IT WOULD REQUIRE A GREATER REMEDIATION TIME FRAME
AND COST MORE THAN ALTERNATIVE B4.  ALTERNATIVE B5 WOULD ACCOMPLISH A GREATER REDUCTION IN TOXICITY, MOBILITY
AND VOLUME OF CONTAMINANTS THAN B4, BUT AT OVER TWICE THE COST.  ALTERNATIVE B4 REMOVES CONTAMINANTS FROM
GROUND WATER AND WILL INDIRECTLY REDUCE THE TOXICITY AND MOBILITY THROUGH PHOTODEGRADATION.  ALTERNATIVE B3
REQUIRES THE ADDITIONAL BURDEN OF DISPOSING OF 10 TO 20 TONS OF NON-HAZARDOUS SLUDGE ANNUALLY.  SINCE
ALTERNATIVE B4 WOULD BE A CONTINUATION OF THE ONGOING AIR STRIPPING OPERATION AT THE KN FACILITY, IT WOULD BE
THE EASIEST TO IMPLEMENT AND COST THE LEAST OF THE BETX PLUME ALTERNATIVES.

THE STATE OF WYOMING IS IN CONCURRENCE WITH THE SELECTED REMEDY.  THE PROPOSED PLAN FOR THE MYSTERY BRIDGE
SITE WAS RELEASED FOR PUBLIC COMMENT IN JULY 1990.  THE PROPOSED PLAN IDENTIFIED ALTERNATIVES V6 AND B4 AS
THE PREFERRED REMEDY.  EPA REVIEWED ALL WRITTEN AND VERBAL COMMENTS SUBMITTED DURING THE PUBLIC COMMENT
PERIOD.  UPON REVIEW OF THESE COMMENTS, EPA DETERMINED THAT NO SIGNIFICANT CHANGE TO THE REMEDY ORIGINALLY
IDENTIFIED IN THE PROPOSED PLAN WAS NECESSARY.

PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

THE SELECTED REMEDY SATISFIES, IN PART, THE STATUTORY PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT.  THE
PRINCIPAL THREAT TO HUMAN HEALTH IS FROM INGESTION OF AND DIRECT CONTACT WITH CONTAMINATED GROUND WATER. THE
SELECTED REMEDY REDUCES LEVELS OF BETX CONTAMINANTS AND THE HIGHEST CONCENTRATIONS OF VHO CONTAMINANTS IN
GROUND WATER THROUGH TREATMENT USING AIR STRIPPER SYSTEMS.  NATURAL ATTENUATION OF THE DOWNGRADIENT PORTION
OF THE VHO PLUME WAS SELECTED OVER TREATMENT BECAUSE OF THE ADVERSE EFFECTS ON THE NEARBY RCRA THAT WOULD
RESULT FROM AQUIFER DRAWDOWN DURING PUMPING OF THAT PORTION OF THE PLUME FOR TREATMENT.  IF THE DOWNGRADIENT
PORTION OF THE PLUME IS PUMPED, THE RCRA PLUME COULD MIGRATE FURTHER INTO THE RESIDENTIAL AREA AND THUS
INCREASE THE RISK OF EXPOSURE TO CONTAMINATED GROUND WATER.
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                            RESPONSIVENESS SUMMARY
               MYSTERY BRIDGE ROAD/US HIGHWAY 20 SUPERFUND SITE
                        OPERABLE UNIT 1 - GROUND WATER

INTRODUCTION

THIS RESPONSIVENESS SUMMARY IS ORGANIZED INTO FOUR SECTIONS:

       I. BACKGROUND OF COMMUNITY INVOLVEMENT
       II. COMMUNITY CONCERNS
       III. STATE CONCERNS
       IV. PRP CONCERNS.

I. BACKGROUND OF COMMUNITY INVOLVEMENT

COMMUNITY INTEREST IN PROBLEMS AT THE SITE BECAME VERY INTENSE IN LATE 1986 WHEN SITE CONTAMINATION PROBLEMS
FIRST SURFACED AND THE ATSDR ADVISORY WAS ISSUED.  EARLY PUBLIC MEETINGS, MANY OF WHICH WERE ATTENDED BY AS
MANY AS 100 PEOPLE, OFTEN BECAME HIGHLY EMOTIONAL ENCOUNTERS BETWEEN CONCERNED RESIDENTS AND PUBLIC
OFFICIALS.  MEDIA COVERAGE WAS EXTENSIVE, INCLUDING COVERAGE BY LOCAL AND STATE NEWSPAPERS AND TV STATIONS AS
WELL AS SOME NATIONAL TELEVISION COVERAGE.

STATE LEGISLATORS AND CONGRESSIONAL STAFF MEMBERS TOOK A GREAT INTEREST IN SITE ACTIVITIES.  THE COMMUNITY'S
LETTER-WRITING CAMPAIGN EXTENDED TO THE WHITE HOUSE.

THE COMMUNITY WAS DIVIDED EARLY OVER APPROPRIATE MEANS OF OBTAINING INFORMATION AND HAVING INPUT TO DECISIONS
BEING MADE ABOUT SITE ACTIVITIES.  THREE GROUPS FORMED, EACH WITH ITS OWN INTEREST, MAKING COMMUNICATION
DIFFICULT.  ONE GROUP CLEARLY WAS INTERESTED IN HAVING THE GOVERNMENT BUY THEIR PROPERTIES AND MOVE THEM OUT
OF THE AREA.  ANOTHER GROUP WAS A BOARD ESTABLISHED DURING THE EARLY PHASE OF THE BROOKHURST SUBDIVISION'S
GROWTH TO SERVE AS A LEGAL ENTITY FOR BROOKHURST RESIDENTS IN IMPROVEMENT PROJECTS.  A THIRD GROUP WAS MADE
UP OF RESIDENTS OF THE MYSTERY BRIDGE SUBDIVISION WHO ASKED THAT THEY BE RECOGNIZED SEPARATELY FROM EITHER
GROUP IN BROOKHURST.

INITIAL COMMUNITY INVOLVEMENT WAS COORDINATED BY AN EPA REMOVAL PROGRAM COMMUNITY RELATIONS COORDINATOR, AS
WELL AS BY A FIELD LIAISON FROM EPA'S OFFICE OF EXTERNAL AFFAIRS, EPA'S WYOMING OFFICE REPRESENTATIVE AND
EPA'S ON-SCENE COORDINATOR FOR THE SITE.  EARLY ACTIVITIES INCLUDED MEETINGS WITH CITIZEN GROUPS AND
INTERESTED PARTIES AND A PUBLIC MEETING HELD AT THE EVANSVILLE SCHOOL ON DECEMBER 5, 1986.  ON THAT DATE, EPA
ALSO ISSUED A FACT SHEET DESCRIBING EPA'S ROLE IN SITE WORK AND IMMEDIATE PLANS FOR THE SITE.  THOSE PLANS
INCLUDED PROVIDING BOTTLED WATER TO SITE RESIDENTS UNTIL A PERMANENT SUPPLY COULD BE PROVIDED.  EPA BEGAN
INSTALLING BOTTLED WATER DISPENSERS ON DECEMBER 15.  MOST RESIDENTS SIGNED UP BY JANUARY.

EPA'S REMOVAL COMMUNITY RELATIONS COORDINATOR PREPARED A COMMUNITY RELATIONS PLAN IN DECEMBER 1986.  THE PLAN
INCLUDED ACTIVITIES DESIGNED TO DISSEMINATE INFORMATION, IDENTIFY KEY CONCERNS OF RESIDENTS AND OTHER
INTERESTED PARTIES, KEEP PUBLIC OFFICIALS INFORMED AND DEVELOP AN OVERALL COMMUNICATION NETWORK FOR THE SITE.

ON JANUARY 14, 1987, EPA HELD A SECOND PUBLIC MEETING AT THE EVANSVILLE SCHOOL AND RELEASED A SECOND FACT
SHEET.  TOPICS AT THE MEETING INCLUDED EPA'S INSTALLATION OF A MONITORING WELL SYSTEM, PLANS FOR A PERMANENT
WATER SUPPLY FAVORING AN EVANSVILLE HOOK-UP, AND A DISCUSSION OF AIR MONITORING WORK, INCLUDING WORK TO BE
PERFORMED BY THE WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY (WDEQ) AND LIMITED INDOOR MONITORING TO BE
CONDUCTED BY EPA.  THE JANUARY 14, 1987 FACT SHEET AND A SUBSEQUENT JANUARY 20, 1987 FACT SHEET ALSO FOCUSED
ON THESE ASPECTS OF SITE WORK.  ONE COMMUNITY GROUP AT THE MEETING DEMANDED THAT A COMPLETE HEALTH ASSESSMENT
OF THE SUBDIVISION BE PERFORMED BY EPA.

ON FEBRUARY 14, 1987, AT THE REQUEST OF ONE COMMUNITY GROUP, WYOMING'S NEW GOVERNOR, A STATE SENATOR AND THE
DIRECTOR OF THE WDEQ, VISITED AN ESTIMATED 100 RESIDENTS AT THE SUBDIVISION TO HEAR THEIR CONCERNS AND
REAFFIRM THE STATE'S COMMITMENT TO THEM.  THREE DAYS LATER, ON FEBRUARY 17, THE GOVERNOR ISSUED A PRESS
RELEASE IDENTIFYING A SCHEDULE FOR STATE INVESTIGATIONS, INCLUDING SOIL SAMPLING, INVESTIGATION OF DUMPING
SITES, AND INVESTIGATION OF COMPLAINTS LODGED REGARDING INDUSTRIES CONTRIBUTING TO THE CONTAMINATION. 
ADDITIONALLY, IN RESPONSE TO CITIZEN CONCERNS, THE GOVERNOR ANNOUNCED THAT A 1,000 GALLON TANKER FROM THE
NATIONAL GUARD WOULD ARRIVE ON FEBRUARY 17 AND BEGIN DISPENSING WATER TO SITE RESIDENTS TO BE USED FOR OTHER
DOMESTIC PURPOSES, SUCH AS BATHING AND SHOWERING.

ON FEBRUARY 27, 1987, EPA HELD A THIRD PUBLIC MEETING AND DISTRIBUTED THE FIRST EPA INFORMATION UPDATE
(UPDATE NO. 1).  THE UPDATE DESCRIBED EPA'S AUTHORITIES UNDER THE REMEDIAL AND REMOVAL PROGRAMS, AS THE
AGENCY BEGAN STUDIES LEADING TOWARD LONG-TERM REMEDIATION OF THE SITE.  THE UPDATE ALSO CONTAINED A
DISCUSSION OF RECENT AND PROJECTED COMMUNITY INVOLVEMENT ACTIVITIES.  THESE INCLUDED A THREE-DAY VISIT BY AN



EPA REPRESENTATIVE TO MEET WITH CONCERNED CITIZENS.  EPA ALSO ANNOUNCED THAT A COMMUNITY INVOLVEMENT
REPRESENTATIVE WOULD BE MADE AVAILABLE AFTER MARCH 2ND TO MEET WITH RESIDENTS AND HEAR THEIR CONCERNS.  OTHER
ACTIVITIES INCLUDED DEVELOPMENT OF AN INITIAL MAILING LIST OF RESIDENTS AND CONCERNED INDIVIDUALS FOR USE IN
DISSEMINATING SITE INFORMATION. THE UPDATE IDENTIFIED A TOLL-FREE NUMBER FOR COMMUNITY MEMBERS TO CONTACT EPA
DIRECTLY WITH QUESTIONS OR CONCERNS.

AN ESTIMATE 150 PEOPLE ATTENDED THE FEBRUARY 27TH PUBLIC MEETING.  EPA PRESENTED A PROGRESS REPORT ON ACTIONS
RELATED TO GROUNDWATER MONITORING AND PLUME DELINEATION AS WELL AS EVALUATION OF A PERMANENT PUBLIC WATER
SUPPLY SYSTEM.  EPA AND WDEQ STAFF DISCUSSED SOIL SAMPLING, SURFACE AND TAP WATER SAMPLING, AMBIENT AIR
MONITORING, INDOOR AIR MONITORING, A SOURCE INVENTORY AND AN AREA WASTE DISPOSAL INVENTORY.  EPA EXPLAINED
THE HAZARD RANKING SYSTEM (HRS) AND HOW IT IS USED IN DETERMINING NPL LISTING.  A PUBLIC HEALTH ADVISOR FROM
ATSDR ANSWERED QUESTIONS ABOUT POSSIBLE HEALTH EFFECTS OF THE CONTAMINATION.  SOME RESIDENTS VEHEMENTLY
VOICED THEIR CONCERNS ABOUT HEALTH RISKS.

BY THE WEEK OF MARCH 2ND, TWO COMMUNITY LIAISONS HAD BEEN POSTED IN THE AREA BY EPA AND WYOMING'S GOVERNOR. 
BOTH WERE TEMPORARILY SITUATED IN EPA'S WYOMING FIELD OFFICE IN CASPER.  DURING EARLY MARCH, THE LIAISONS
HELD MEETINGS WITH COMMUNITY GROUPS AND INDIVIDUAL COMMUNITY RESIDENTS AND INVOLVED PUBLIC OFFICIALS.  VITAL
CONCERNS EXPRESSED DURING THESE MEETINGS CONTINUED TO RELATE TO FEARS REGARDING THE HEALTH AND SAFETY OF
CHILDREN AND ADULTS AT THE SITE AND FRUSTRATION OVER PERCEIVED GOVERNMENT INDIFFERENCE.  SOME RESIDENTS
CONTINUED TO ASSERT THAT RELOCATION WAS THE ONLY SOLUTION ACCEPTABLE TO THEM.  ADDITIONAL ISSUES WHICH WERE
EMERGING INCLUDED: CONCERN REGARDING THE SAFETY OF SHOWERING WITH CONTAMINATED WELL WATER; CONCERN OVER THE
SAFETY OF EVANSVILLE'S DRINKING WATER AS A PERMANENT ALTERNATE WATER SUPPLY DUE TO ELEVATED TRIHALOMETHANES
(THM) LEVELS AND TRADITIONAL MISTRUST OF EVANSVILLE'S WATER QUALITY; WATER RESOURCE CONCERNS; CONCERN
REGARDING THE POTENTIAL FOR "OFF GASSING" (I.E., THE POTENTIAL FOR UPWARDLY MIGRATING VAPORS FROM
CONTAMINATED GROUNDWATER TO CAUSE SOIL AND AIR CONTAMINATION); AND CONCERN WHETHER EPA WOULD BE ABLE TO
ENSURE THAT SURROUNDING INDUSTRIES WOULD NOT RECONTAMINATE THE AREA IN LATER YEARS.

THE LIAISONS INITIATED CONTACT WITH LOCAL TV AND PRESS REPRESENTATIVES ON MARCH 5TH TO EXPLAIN THEIR ROLE IN
THE COMMUNITY INVOLVEMENT EFFORTS AND TO NOTIFY THE MEDIA OF THEIR AVAILABILITY.  A PRESS BRIEFING WAS HELD
BY REPRESENTATIVES FROM EPA AND THE GOVERNOR'S OFFICE AT THE END OF MARCH WHICH INCLUDED REPRESENTATIVES FROM
LOCAL TELEVISION STATIONS (CH. 2, 14 AND 20) AND NEWSPAPERS (THE CASPER STAR TRIBUNE AND CASPER JOURNAL). 
DUE TO REQUESTS OF PRESS MEMBERS IN ATTENDANCE, BRIEFINGS WERE PROVIDED ON THE SCOPE OF THE ESI WORK PLAN,
THE HRS PROCESS, AND ITS RELATIONSHIP TO NPL LISTING.

OTHER COMMUNITY INVOLVEMENT ACTIVITIES IN MARCH 1987 INCLUDED DISTRIBUTION OF UPDATE NO. 2 AND A THM FACT
SHEET, AND ESTABLISHMENT OF TWO INFORMATION CENTERS, ONE LOCATED AT THE EVANSVILLE SCHOOL LIBRARY AND ONE AT
EPA'S WYOMING OFFICE.  THE WORK PLAN FOR THE ESI, WHICH INCLUDED THE SAMPLING PLAN FOR ESI WORK, WAS ALSO
RELEASED FOR PUBLIC COMMENT FROM MARCH 6 - 20, 1987.  COPIES OF THE REPORT WERE MADE AVAILABLE FOR REVIEW AT
THE TWO INFORMATION CENTERS.  ADDITIONAL COPIES WERE PROVIDED TO THE THREE ORGANIZED COMMUNITY GROUPS FOR
DISTRIBUTION TO THEIR MEMBERS AND OTHER INTERESTED RESIDENTS.  ON MARCH 26, 1987, EPA ISSUED A PRESS RELEASE
ANNOUNCING UPCOMING ESI ACTIVITIES TO BE CONDUCTED UNDER THE DIRECTION OF THE EPA REMEDIAL PROJECT MANAGER. 
THE GOVERNOR'S OFFICE ALSO INITIATED ACTIVITIES IN MARCH TO PROVIDE FREE COUNSELING THROUGH THE CENTRAL
WYOMING COUNSELING CENTER, IN RESPONSE TO RESIDENTS' CONCERNS OVER MENTAL STRESS CREATED FROM LIVING AT THE
SITE. APPROXIMATELY SEVEN SUBDIVISION FAMILIES TOOK ADVANTAGE OF THIS SERVICE.

APRIL 1987 ACTIVITIES INCLUDED AN INVITATION FOR THE PUBLIC TO REVIEW AND SUBMIT COMMENTS ON EPA'S EVALUATION
OF POTENTIAL PERMANENT WATER SUPPLY SOURCES, AS CONTAINED IN THE DRAFT VERSION OF THE PERMANENT WATER SUPPLY
SOURCE FOR THE BROOKHURST SUBDIVISION.  THE PUBLIC COMMENT PERIOD EXTENDED FROM APRIL 3RD TO APRIL 17TH.

ON APRIL 13, 1987, GOVERNOR SULLIVAN ANNOUNCED THE FORMATION OF THE BROOKHURST ENVIRONMENTAL TASK FORCE.  THE
TASK FORCE WAS COMPOSED OF REPRESENTATIVES FROM THE BROOKHURST AND MYSTERY BRIDGE SUBDIVISIONS, EPA, WDEQ,
THE NATRONA COUNTY HEALTH AND PLANNING DEPARTMENTS, THE CASPER BOARD OF PUBLIC UTILITIES, THE WYOMING
COMMUNITY DEVELOPMENT AUTHORITY (WCDA), NATRONA COUNTY LEGISLATORS, AND THE MAYOR OF EVANSVILLE.

THREE LOCAL RESIDENTS, INCLUDING MEMBERS OF THE THREE COMMUNITY GROUPS AND A REPRESENTATIVE-AT-LARGE FROM THE
MYSTERY BRIDGE AREA, WERE MEMBERS.  THE TASK FORCE'S GOAL WAS TO INCREASE INTERAGENCY COMMUNICATION AND
COORDINATION TO EXPEDITE RESOLUTION OF ENVIRONMENTAL PROBLEMS AT THE SITE AND TO INVOLVE AREA RESIDENTS IN
THE PROCESS. THREE TASK FORCE MEETINGS WERE HELD IN APRIL FOCUSING ON SUCH ISSUES AS PROVIDING AVAILABLE WCDA
HOUSING TO INTERESTED RESIDENTS AND POSSIBLE REPLACEMENT OF THE NATIONAL GUARD WATER TRUCK.

ON APRIL 15, EPA MAILED ITS RESPONSIVENESS DOCUMENT TO COMMENTERS ON THE DRAFT ESI WORK PLAN.  THE COMMENTS
WERE ALSO DISCUSSED AT AN APRIL 16, 1987 PUBLIC MEETING HELD AT THE CASPER CITY COUNCIL CHAMBERS.  OTHER
TOPICS OF DISCUSSION AT THAT MEETING INCLUDED STATUS OF WDEQ INVESTIGATION OF 34 COMPLAINTS REGARDING
INDUSTRIES IN THE AREA, AN OVERVIEW OF EPA'S WATER QUALITY PROGRAM, PRESENTATION OF PUBLIC WATER SUPPLY
OPTIONS, THE STATUS OF THE ESI, AND THE STATUS OF TEMPORARY HOUSING ACTIVITIES.  SPEAKERS INCLUDED EPA, WDEQ
AND WCDA REPRESENTATIVES.



ON MAY 4, 1987, EPA RELEASED SAMPLING RESULTS FROM 28 MONITORING WELLS SAMPLED DURING MARCH.  WELL SAMPLES
HAD BEEN TESTED FOR 129 PRIORITY POLLUTANTS, INCLUDING PESTICIDES AND METALS.  EPA UPDATE NO. 3 WAS ALSO
PREPARED AND DISTRIBUTED IN MAY.  THE UPDATE ADDRESSED CONTINUED CONCERN OF RESIDENTS OVER THE SAFETY OF
USING CONTAMINATED WELL WATER FOR IRRIGATING GARDENS AND WATERING LIVESTOCK, AND INCLUDED A FACT SHEET
CLARIFYING ATSDR AND EPA'S EVALUATION OF HEALTH EFFECTS FROM EXPOSURE TO CONTAMINATED WELL WATER.  THE TASK
FORCE HELD THREE MORE MEETINGS IN MAY CONTINUING TO EXPLORE NUMEROUS ISSUES, INCLUDING ISSUES RELATED TO
OPTIONS FOR A PERMANENT WATER SUPPLY SYSTEM.

TASK FORCE MEETINGS CONTINUED IN JUNE.  IN MID-JUNE, THE REPRESENTATIVE FROM ONE OF THE BROOKHURST GROUPS
RESIGNED FROM THE TASK FORCE, CITING CONCERN THAT BROOKHURST RESIDENTS' WISHES HAD BEEN IGNORED IN THE CHOICE
OF EVANSVILLE AS THE SUPPLIER OF A PERMANENT WATER SUPPLY SYSTEM FOR THE SITE AND VOICING HER OPINION THAT
THE TASK FORCE WAS NOT WORTHWHILE. THE FINAL DRAFT ESI REPORT WAS RELEASED BY EPA ON JUNE 30, 1987, WITH
PUBLIC COMMENT SOLICITED FROM JUNE 30-JULY 14.  COPIES OF THE REPORT WERE DISTRIBUTED TO THE BROOKHURST AND
MYSTERY BRIDGE GROUPS AS WELL AS PLACED IN THE TWO CURRENT INFORMATION CENTERS AT EPA'S WYOMING OFFICE AND
THE EVANSVILLE TOWN HALL.  THE TOWN HALL WAS SELECTED INSTEAD OF THE EVANSVILLE SCHOOL LIBRARY DUE TO THE
LIMITED SUMMER HOURS IN WHICH THE SCHOOL WAS OPEN TO THE PUBLIC.

ON JULY 9, 1987, A PUBLIC MEETING WAS HELD AT THE CASPER CITY COUNCIL CHAMBERS FOR CITIZENS TO DISCUSS THE
ESI REPORT WITH EPA AND WDEQ REPRESENTATIVES.  THE MEETING INCLUDED A HEATED EXCHANGE REGARDING THE ESI
REPORT'S FINDINGS THAT THE SITE WAS "HABITABLE" AND A BUYOUT WAS UNWARRANTED, AS WELL AS ITS RECOMMENDATION
THAT THE SITE BE HOOKED UP TO THE EVANSVILLE WATER SUPPLY WITH THE WATER INTAKE RELOCATED ABOVE THE CASPER
WASTEWATER TREATMENT PLANT.  AS A RESULT OF CONCERNS VOICED AT THIS MEETING, THE PUBLIC COMMENT PERIOD FOR
THE ESI REPORT WAS EXTENDED THROUGH JULY 21.

ALSO IN JULY 1987, WITH IDENTIFICATION OF A PERMANENT WATER SUPPLY AND GROWING EMPHASIS ON THE INSTALLATION
OF THE PERMANENT SUPPLY SYSTEM, THE GOVERNOR REQUESTED THAT THE TASK FORCE BEGIN TO REDEFINE ITS ROLE AND
MEMBERSHIP COMPOSITION TO REFLECT A NEW FOCUS DIRECTED AT PROVIDING OVERSIGHT AND SERVING AS A LIAISON
BETWEEN THE GOVERNOR, THE STATE, COUNTY COMMISSIONERS, EPA AND SITE RESIDENTS.  PLANS WERE MADE TO DISBAND
THE EXISTING TASK FORCE BY THE END OF JULY WHEN FINAL APPROVAL OF THE ESI REPORT WAS ANTICIPATED.  THE TASK
FORCE WAS TO BE REPLACED WITH AN OVERSIGHT COMMITTEE WITH A FOCUS ON OVERSEEING THE TIMELY IMPLEMENTATION OF
THE PERMANENT WATER SUPPLY SYSTEM.

ON JULY 21ST, AT THE REQUEST OF THE BROOKHURST CITIZENS COMMITTEE (BCC), MEMBERS OF THE BCC MET IN DENVER,
COLORADO WITH EPA'S REGIONAL ADMINISTRATOR.  THE RESIDENTS' PURPOSE FOR THE MEETING WAS TO VOICE THEIR
CONCERNS REGARDING HEALTH EFFECTS AND TO STRESS THEIR CONCLUSION THAT A BUYOUT WAS THE MOST PROTECTIVE AND
COST-EFFECTIVE SOLUTION FOR THE SITE.  THE MEETING ENDED ABRUPTLY WHEN THE EPA REGIONAL ADMINISTRATOR
REAFFIRMED EPA'S POSITION THAT THE SUBDIVISION WAS SAFE WITH THE PLANNED WATER SUPPLY AND THAT RESIDENTS
WOULD NOT BE RELOCATED.

IN AUGUST 1987, EPA RELEASED ITS RESPONSIVENESS SUMMARY ADDRESSING COMMENTS OBTAINED FROM CITIZENS ON THE
FINAL DRAFT ESI REPORT.  EPA UPDATE NO. 4, ALSO DISTRIBUTED DURING THE MONTH, ADDRESSED CONCERNS REGARDING
THE PERMANENT WATER SYSTEM, INCLUDING FIRE PROTECTION IN CONNECTION WITH THE NEW WATER SYSTEM, USER RATES,
POTENTIAL WATER SUPPLY CONCERNS AND CONCERN BY RESIDENTS OVER INDUSTRIAL USER HOOKUPS.

THE NEWLY FORMED GOVERNOR'S OVERSIGHT COMMITTEE HELD ITS FIRST MEETING ON AUGUST 13 WITH SUBSEQUENT
GOVERNOR'S OVERSIGHT COMMITTEE MEETINGS OCCURRING ON AUGUST 27TH, SEPTEMBER 4TH, AND THEREAFTER ON A PERIODIC
BASIS.  MEMBERSHIP INCLUDED MANY MEMBERS OF THE ORIGINAL TASK FORCE AND EXPANDED RESIDENT REPRESENTATION TO
FIVE.  RESIDENTS CHOSE THEIR OWN REPRESENTATIVES FOR THE COMMITTEE.  THE GOVERNOR'S OBJECTIVES FOR THE
COMMITTEE WERE IDENTIFIED AT THE AUGUST 13 MEETING.  THESE OBJECTIVES INCLUDED SERVING AS A DIRECT LIAISON
WITH THE GOVERNOR'S OFFICE AND EPA; ENSURING CONSTRUCTION TIME-LINES WERE MAINTAINED; COORDINATING RESIDENTS'
INQUIRIES; RELEASING UPDATED INFORMATION ON THE PROGRESS OF THE WATER TRANSMISSION LINE; OVERSEEING THE
CONSTRUCTION PROJECT; AND SERVING AS A TECHNICAL COORDINATION BODY BETWEEN THE FEDERAL GOVERNMENT, THE STATE
AND NATRONA COUNTY.  EPA USED THIS FORUM REGULARLY TO UPDATE SITE RESIDENTS ABOUT SITE ACTIVITIES AND TO
DISCUSS CONCERNS RAISED AT THE MEETINGS BY RESIDENT REPRESENTATIVES.

IN OCTOBER 1987, EPA DISTRIBUTED UPDATE NO. 5, PROVIDING A STATUS ON THE WATER SUPPLY SOURCE DECISION AND
WATER LINE INSTALLATION.  EPA'S ADMINISTRATIVE RECORD FOR PUBLIC USE FOR THIS ACTION WAS PLACED IN EPA'S
WYOMING OFFICE.  AGAIN, DUE TO CONCERNS REGARDING PUBLIC HOURS, THE LOCATION OF THE SECOND INFORMATION CENTER
WAS SWITCHED FROM THE EVANSVILLE TOWN HALL TO THE NATRONA COUNTY LIBRARY IN OCTOBER.  BECAUSE OF SPACE
CONSTRAINTS AT THE LIBRARY, HOWEVER, ONLY THE INDEX OF THE ADMINISTRATIVE RECORD AND KEY TECHNICAL DOCUMENTS
WERE HOUSED THERE.

IN DECEMBER 1987, EPA UPDATE NO. 6 WAS DISTRIBUTED.  IT INCLUDED A DISCUSSION OF THE TWO ADMINISTRATIVE
ORDERS ON CONSENT (CONSENT ORDERS) ISSUED BY EPA ON DECEMBER 15 TO THREE PRPS -- KN ENERGY, DOW CHEMICAL
COMPANY AND DOWELL SCHLUMBERGER.  THE FOCUS OF THE REMOVAL ORDERS WAS TO CLEAN UP SUSPECTED SOURCES OF
GROUNDWATER CONTAMINATION ON KN AND DOW CHEMICAL COMPANY/DOW SCHLUMBERGER PROPERTIES.  UPDATE NO. 6 ALSO
DISCUSSED A THIRD CONSENT ORDER NEGOTIATED BY EPA WITH THE THREE PARTIES REQUIRING THE PRPS TO CONDUCT THE



RI/FS PHASE OF SUPERFUND ACTIVITIES AT THE SITE.  THE PURPOSE OF THE RI/FS WORK WAS TO INVESTIGATE
ENVIRONMENTAL DAMAGE AND IDENTIFY ALTERNATIVES FOR CLEANING UP SITE CONTAMINATION.  THE RI/FS ADMINISTRATIVE
ORDER ON CONSENT WAS SUBMITTED FOR PUBLIC COMMENT FROM DECEMBER 5, 1987 TO JANUARY 29, 1988, THE AGENCY
DESIGNATING A LONGER COMMENT PERIOD THAN USUAL DUE TO THE HOLIDAYS.

ON JANUARY 27, 1988, THE GOVERNOR SENT A MEMO TO THE GOVERNOR'S OVERSIGHT COMMITTEE ADDRESSING SOME MEMBERS'
FEELINGS THAT THE COMMITTEE SHOULD DISBAND.  THE GOVERNOR RECOMMENDED INSTEAD THAT THE COMMITTEE REMAIN IN
FORCE UNTIL ALL MEMBERS COLLECTIVELY AGREED ITS GOAL HAD BEEN ACCOMPLISHED AND SUGGESTED MEETINGS SHOULD BE
SCHEDULED ONLY WHEN NECESSARY.  GOVERNOR'S OVERSIGHT COMMITTEE MEETINGS CONTINUED PERIODICALLY THROUGH THE
SPRING OF 1988 PROVIDING UPDATES ON THE PROGRESS OF THE REMOVAL WORK AND EXPLORING OTHER SITE ISSUES
CONSISTENT WITH THE COMMITTEE'S OBJECTIVES.

EPA UPDATES WERE PREPARED AND DISTRIBUTED IN MARCH AND MAY 1988.  THESE UPDATES PROVIDED A STATUS ON THE
PROGRESS OF REMOVAL WORK, RI/FS WORK AND RCRA WORK AT THE SITE.  ON MARCH 16, EPA RELEASED ITS RESPONSIVENESS
SUMMARY TO PUBLIC COMMENTS ON THE RI/FS ADMINISTRATIVE ORDER ON CONSENT. A PUBLIC COMMENT PERIOD WAS HELD
FROM APRIL 14 - 27 ON THE PRPS' DRAFT RI/FS WORK PLAN.

ON JUNE 2, THE STATUS OF SUPERFUND AND RCRA ENFORCEMENT INVESTIGATIONS AND RELATED WDEQ SITE INVESTIGATIONS
WERE DISCUSSED AT A GOVERNOR'S OVERSIGHT COMMITTEE MEETING.  DURING THE MEETING, GOVERNOR'S OVERSIGHT
COMMITTEE MEMBERS DISCUSSED THE NEED FOR STREAMLINING AND AGAIN REDEFINING COMPOSITION AND GOALS OF THE
COMMITTEE TO ADDRESS A DIFFERENT SET OF OBJECTIVES REFLECTIVE OF THE GROWING FOCUS OF SITE WORK ON RI/FS
ACTIVITIES.

IN LATE MAY AND EARLY JUNE 1988, THE EPA COMMUNITY INVOLVEMENT COORDINATOR AND CONTRACTOR PERSONNEL CONDUCTED
MEETINGS IN WYOMING AND COLORADO WITH SITE RESIDENTS, PUBLIC OFFICIALS AND REPRESENTATIVES OF THE PRPS, TO
AID IN UPDATING EPA'S COMMUNITY RELATIONS PLAN FOR THE SITE.

ON JUNE 22, EPA RELEASED ITS RESPONSIVENESS SUMMARY TO PUBLIC COMMENTS ON THE DRAFT RI/FS WORK PLAN.  THE
FINAL WORK PLAN WAS APPROVED ON JULY 13, 1988.

ON AUGUST 24, THE GOVERNOR ANNOUNCED THAT THE OVERSIGHT COMMITTEE HAD INDEED FULFILLED ITS MISSION WITH THE
VIRTUAL COMPLETION OF THE WATER LINE AND INDICATED THAT EPA AND WDEQ WOULD CONTINUE SOME FORUM FOR DISCUSSING
TECHNICAL ISSUES WITH COMMUNITY MEMBERS THROUGHOUT THE RI/FS. ON AUGUST 26, EPA AND WDEQ SENT A SPECIAL
NOTICE ANNOUNCING THE FORMATION OF A NEW TECHNICAL COORDINATION GROUP WITH TWO IMPORTANT OBJECTIVES: (1)
INFORMING AND DISCUSSING SITE ACTIVITIES WITH THE PUBLIC, AND (2) INTERAGENCY COORDINATION.

THE NEWLY FORMED TECHNICAL COORDINATION AND DISCUSSION GROUP (TH.D.) MET ON A REGULAR BASIS WITH MEMBERS OF
THE COMMUNITY TO DISCUSS TECHNICAL PROGRESS AT THE SITE AND TO ENSURE CONTINUED COORDINATION AMONG THE
VARIOUS GOVERNMENTAL ENTITIES INVOLVED.  THE LAST OF THESE MEETINGS WAS HELD OCTOBER 26, 1989.

THE GOVERNOR'S OFFICE PROVIDED FOR MINUTES OF THESE MEETINGS TO BE RECORDED.  MEETINGS MINUTES WERE REGULARLY
DISTRIBUTED TO EVERYONE ON THE SITE MAILING LIST.

IN NOVEMBER 1988, EPA ISSUED THE REVISED COMMUNITY RELATIONS PLAN FOR THE SITE PROVIDING SITE BACKGROUND,
COMMUNITY INVOLVEMENT HISTORY AND A STRATEGY FOR CONTINUING TO WORK WITH COMMUNITY MEMBERS AND VARIOUS
GOVERNMENTAL ORGANIZATIONS TO ENSURE INVOLVEMENT IN THE DECISION-MAKING PROCESS.

EPA PREPARED AND DISTRIBUTED ADDITIONAL INFORMATION UPDATES IN AUGUST 1988, OCTOBER 1988, DECEMBER 1988,
APRIL 1989, AUGUST 1989, AND OCTOBER 1989.  THESE UPDATES CONTAINED INFORMATION ON THE STATUS OF SITE
ACTIVITIES AND ADDRESSED CONCERNS RAISED DURING PERIODS BETWEEN UPDATES. IN ADDITION, THE AGENCY DEVELOPED
AND DISTRIBUTED A FACT SHEET IN JANUARY 1990 WHICH DISCUSSED THE RESULTS OF THE SITE RISK ASSESSMENT.

THE RI/FS FOR THE SITE WAS COMPLETED IN JUNE 1990.  IN JULY 1990, THE PROPOSED PLAN WAS MAILED TO EVERYONE ON
THE SITE MAILING LIST AND DISTRIBUTED TO THE ADMINISTRATIVE RECORD AT THE NATRONA COUNTY LIBRARY. A PUBLIC
COMMENT PERIOD WAS HELD FROM JULY 5 - AUGUST 3, 1990 ON THE PROPOSED PLAN.  A PUBLIC MEETING WAS HELD JULY
18, 1990 AT CASPER CITY COUNCIL CHAMBERS TO DISCUSS THE PROPOSED PLAN WITH THE INTERESTED PUBLIC.  AN AD
SUMMARIZING THE PROPOSED PLAN AND ANNOUNCING THE PUBLIC MEETING WAS PLACED IN THE CASPER STAR TRIBUNE JULY 1,
1990.

EPA RECEIVED THREE SETS OF WRITTEN COMMENTS DURING THE PUBLIC COMMENT PERIOD.  TWO OF THESE WERE FROM LAWYERS
REPRESENTING PRPS AT THE SITE; ONE WAS FROM A TECHNICAL EXPERT HIRED BY ATTORNEYS REPRESENTING APPROXIMATELY
268 PARTIES (84 OR 85 FAMILIES) IN CONNECTION WITH CLAIMS ARISING FROM CONTAMINATION OF THE BROOKHURST AND
MYSTERY BRIDGE SUBDIVISIONS.  TWO ORAL COMMENTS WERE RECEIVED AT THE PUBLIC MEETING. COMMENTS ARE SUMMARIZED
BELOW, ALONG WITH EPA'S RESPONSES.



II. COMMUNITY CONCERNS

A SUMMARY OF VERBAL COMMENTS MADE DURING THE JULY 18, 1990 MYSTERY BRIDGE PUBLIC MEETING, AND EPA'S RESPONSES
TO THOSE COMMENTS FOLLOW:

COMMENT #1: ONE RESIDENT COMMENTED THAT HER RESIDENTIAL WELL WAS CONTAMINATED WITH BETX, BUT EPA'S MAPS
INCLUDED IN THE PROPOSED PLAN INDICATED THAT THE WELL IS WITHIN THE VHO PLUME, AND NOT WITHIN THE BETX PLUME.

EPA RESPONSE #1: DURING THE PUBLIC MEETING, THE REMEDIAL PROJECT MANAGER STATED THAT HE COULD NOT RESPOND
DIRECTLY TO THE COMMENT, BUT WOULD INVESTIGATE AND RESPOND IN WRITING.  ON SEPTEMBER 21, 1990, THE RESPONSE
WAS SENT TO THE COMMENTER; A COPY OF THE LETTER IS INCLUDED AS EXHIBIT 1 TO THIS SUMMARY.  EPA'S RESPONSE
STATED THAT, BASED ON THE ANALYTICAL RESULTS FROM SAMPLES TAKEN FROM MONITORING WELLS SEVERAL TIMES FROM 1987
THROUGH 1990, EPA BELIEVES THERE IS NO CORRELATION BETWEEN THE BETX PLUME FROM KN OR THE PLUME EMANATING FROM
THE LARCO FACILITY AND ANY BETX IN HER WELL.

COMMENT #2: THE SAME RESIDENT ASKED IF THE PROPOSED REMEDY WOULD ELIMINATE THE NON-VHO CHEMICALS FROM HER
WELL WATER.

EPA RESPONSE #2: EPA BELIEVES THAT IF THE PROPOSED REMEDY PERFORMS AS EXPECTED, CONTAMINANTS FROM DOW/DSI AND
KN, INCLUDING NON-VHO CONTAMINANTS, IN THE GROUND WATER THROUGHOUT THE SITE WILL BE REDUCED TO LEVELS THAT
ARE IN COMPLIANCE WITH THE FEDERAL AND STATE REGULATIONS AND THE HEALTH RISKS FROM INGESTION OF THE GROUND
WATER CONTAMINATED FROM THESE SOURCES WILL BE REDUCED TO ACCEPTABLE LEVELS.

COMMENT #3: THE SAME RESIDENT REQUESTED THAT SHE RECEIVE A COPY OF THE RI/FS REPORT FOR REVIEW.

EPA RESPONSE #3: THE COMMENTER WAS TOLD AT THE PUBLIC MEETING THAT THE RI/FS AND ALL THE OTHER REPORTS ARE
AVAILABLE FOR PUBLIC REVIEW AT THE THREE LOCATIONS LISTED IN THE PROPOSED PLAN.  EPA SENT A COPY OF THE RI/FS
REPORT TO THE COMMENTER.  IN ADDITION, THIS PARTICULAR COMMENTER HAS BEEN RECEIVING TECHNICAL DOCUMENTS
LEADING TO THE RI/FS FOR THE PAST TWO YEARS BECAUSE SHE HAS BEEN ON EPA'S TECHNICAL DOCUMENT MAILING LIST.

COMMENT #4: ONE ATTENDEE AT THE PUBLIC MEETING ASKED HOW MANY YEARS THE EPA WOULD BE MONITORING THE GROUND
WATER TO MAKE SURE THAT THE REMEDY IS EFFECTIVE.

EPA RESPONSE #4: THE REMEDIAL PROJECT MANAGER ANSWERED THE QUESTION IN TWO PARTS.  DURING THE REMEDIAL ACTION
PHASE, EPA WILL MONITOR TO EVALUATE THE BEHAVIOR OF THE GROUND WATER SYSTEM AND THE REMOVAL OF THE
CONTAMINATION.  AFTER THE GROUND WATER HAS BEEN CLEANED UP TO ACCEPTABLE LEVELS, AND IF CONTAMINATION IS LEFT
ON SITE, EPA WOULD CONTINUE TO MONITOR AT LEAST EVERY FIVE YEARS UNTIL THE POTENTIAL FOR CONTAMINATION OF THE
GROUND WATER IS ELIMINATED.  THE SECOND OPERABLE UNIT (OU 2) FOR THE SITE WILL ADDRESS CONTAMINANT SOURCE
AREAS, PARTICULARLY THOSE SOILS ON AND IMMEDIATELY ADJACENT TO THE INDUSTRIAL AREAS.

EPA RECEIVED ONE LETTER PROVIDING COMMENTS FROM THE COMMUNITY DURING THE PUBLIC COMMENT PERIOD.  THE LETTER
CAME FROM DR. PATRICK SULLIVAN.  A COPY OF THIS LETTER IS APPENDED TO THIS SUMMARY AS EXHIBIT 2.  DR.
SULLIVAN IS AN INDEPENDENT ENVIRONMENTAL CONSULTANT HIRED BY THE LAW FIRM OF SPENCE, MORIARITY AND SCHUSTER
IN CHEYENNE, WYOMING.  THIS LAW FIRM REPRESENTS APPROXIMATELY 268 PARTIES (84 OR 85 FAMILIES) IN CONNECTION
WITH CLAIMS ARISING FROM CONTAMINATION OF THE BROOKHURST SUBDIVISION.

THE COMMENTS ARE GROUPED UNDER A TOPIC HEADING.  EACH SPECIFIC COMMENT MADE BY DR. SULLIVAN IS FIRST QUOTED,
AND THEN THE EPA RESPONSE IS PROVIDED.

TOPIC: CHARACTERIZATION OF THE ALLUVIAL AQUIFER-AQUIFER HOMOGENEITY.

COMMENT #5: THE RI/FS ASSUMES THAT THE ALLUVIAL AQUIFER IS COMPOSED OF HOMOGENEOUS POROUS MEDIA THAT IS A
"POORLY SORTED CLAY TO SANDY CLAY WITH A COEFFICIENT OF PERMEABILITY RANGING FROM 3.9 X (10-3) TO 5.6 X
(10-5) CM/SEC" THAT WAS DETERMINED FROM FIVE SAMPLES (PAGE 28).

EPA RESPONSE #5: THE STATEMENT CITED REFERS TO LABORATORY PERMEABILITY TESTS CONDUCTED ON UNDISTURBED SAMPLES
OF "THE UPPER FINE GRAINED LAYER" COLLECTED DURING MONITORING WELL INSTALLATION.  THESE ARE SAMPLES OF THE
SURFICIAL SOIL LAYER AT THE SITE, WHICH GENERALLY LIES ABOVE THE LOCAL POTENTIOMETRIC SURFACE AND ABOVE THE
SATURATED AQUIFER ZONE.  THUS, WHILE THESE DATA ARE RELEVANT TO THE POSSIBLE TRANSPORT AND/OR RETENTION OF
CONTAMINANTS SPILLED AT THE SURFACE, THEY ARE NOT RELEVANT TO THE QUESTION OF GROUND WATER FLOW AND
CONTAMINANT TRANSPORT THROUGH THE SATURATED ALLUVIAL AQUIFER.

COMMENT #6: "THE HORIZONTAL COMPONENT OF FLOW IN THE ALLUVIAL AQUIFER IS CONSISTENTLY TO THE NORTHEAST WITH
ONLY MINOR AND LOCAL VARIATIONS. (PAGE 29)".



EPA RESPONSE #6: BASED ON THE GROUND WATER ELEVATION MAPS GIVEN ON FIGURES 19A, 19B, 19C, 19D, 19E, 19F, 19G,
19H, 19I, AND 19J OF THE RI/FS REPORT, THE STATEMENT CITED IS AN ACCURATE PORTRAYAL OF AVAILABLE DATA AND
SITE CONDITIONS.  THERE APPEARS TO BE NO REASON TO QUESTION, QUALIFY, OR MODIFY THE CITED STATEMENT.

COMMENT #7: "THERE WERE ONLY EIGHT WELLS (I.E., OPPORTUNITIES TO CHARACTERIZE THE ALLUVIUM IN THE
SUBDIVISION) INSTALLED IN THE BROOKHURST AREA.  NO DETAILED SPLIT-SPOON SAMPLING (OR BORING LOGS) WERE
CORRELATED OR COMPARED TO DETERMINE ALLUVIAL SOIL TEXTURE VARIATIONS".

EPA RESPONSE #7: OBG INSTALLED 11 MONITORING WELLS ON AND ADJACENT TO THE SITE (WELL IDS: OBG-2, -3, -4, -5,
-6, -7, -8, -9, -11, -12, AND -13).  OF THESE, 6 WERE LOCATED WITHIN THE BROOKHURST SUBDIVISION (SEE RI/FS
FIGURE 11).  ALL 11 WELLS WERE DRILLED TO BEDROCK, AND DETAILED BORING LOGS DEVELOPED FROM SPLIT-SPOON
SAMPLES ARE PROVIDED IN APPENDIX D OF THE RI/FS REPORT.  THE 1987 EXPANDED SITE INVESTIGATION (ESI) INCLUDES
COMPARABLE BORING LOGS FROM 28 WELLS INSTALLED ON BEHALF OF EPA, INCLUDING 10 LOCATED WITHIN THE SUBDIVISION
(RI/FS FIGURE 11). CONSEQUENTLY, DETAILED SPLIT-SPOON SAMPLING AND BORING LOGS ARE AVAILABLE FOR A TOTAL OF
39 WELLS, 16 OF WHICH ARE LOCATED WITHIN THE BROOKHURST SUBDIVISION.

COMMENT #8: "NO RESISTIVITY STUDIES (OR BORINGS) WERE COMPLETED TO DETERMINE THE POTENTIAL PRESENCE OF OLD
RIVER CHANNELS ..."

EPA RESPONSE #8: AS NOTED ABOVE, DATA ARE AVAILABLE FROM 39 BORINGS COMPLETED TO BEDROCK IN THE AREA.  IN THE
RI/FS REPORT, FIGURE 12 PROVIDES A MAP OF THE BEDROCK SURFACE INFERRED FROM THE BORING DATA.  A DISTINCT
CHANNEL IN THE BEDROCK SURFACE IS NOTED ON THE FIGURE, AND DISCUSSED ON PAGE 18 OF THE RI/FS REPORT.  IN
GENERAL, THE AXIS OF THIS CHANNEL COINCIDES WITH THE GENERAL NORTHEASTERLY DIRECTION OF GROUND WATER FLOW IN
THE STUDY AREA.

COMMENT #9: "AERIAL PHOTOS OF THE SUBDIVISION IN 1962 CLEARLY SHOW THAT THE INITIAL SEGMENT OF ELKHORN CREEK
IS MAN-MADE AND THE CURRENT CONTAMINATION THAT EXISTS AT THIS SITE FOLLOWS THIS MAN-MADE CHANNEL. HOW IS THIS
FACTOR INCORPORATED INTO THE MODELING OF THE ALLUVIAL AQUIFER?".

EPA RESPONSE #9: IT IS APPARENT FROM OTHER MAPS OF THE AREA AND FROM SITE SURVEILLANCE THAT THE CHANNEL OF
ELKHORN CREEK HAS BEEN ARTIFICIALLY ALTERED THROUGH THE INDUSTRIAL PROPERTIES SOUTH OF THE SUBDIVISION. 
HOWEVER, IT IS NOT BELIEVED THAT CHANNELIZATION OF ELKHORN CREEK IS A SIGNIFICANT FACTOR IN THE TRANSPORT OF
CONTAMINANTS THROUGH THE UNDERLYING GROUND WATER AQUIFER.

THE CREEK CHANNEL IS ONLY A FEW FEET DEEP, WHEREAS THE GROUND WATER SURFACE IN THE ALLUVIUM IS ABOUT 30 FEET
DEEP.  THUS, ALTHOUGH THE CREEK DOES APPEAR TO BE LOSING FLOW AS IT TRAVERSES THE SITE, IT DOES NOT APPEAR TO
BE IN DIRECT HYDRAULIC COMMUNICATION WITH THE UNDERLYING GROUND WATER.  THE FLOW LOST BY THE CREEK PROBABLY
RECHARGES THE GROUND WATER BY PERCOLATION THROUGH 20 FEET OR MORE OF UNSATURATED ALLUVIUM. THIS RECHARGE IN
TURN IS GENERALLY DISTRIBUTED OVER A CONSIDERABLE LENGTH OF THE CREEK, NOT CONCENTRATED IN THE INDUSTRIAL
AREAS. CONTAMINATED GROUND WATER IS OBSERVED DIRECTLY BENEATH THE INDUSTRIAL PROPERTIES, AND IN PLACES
UPGRADIENT FROM THE CREEK BED.  IT IS THUS UNLIKELY THAT THE CREEK CHANNEL SERVES TO DIRECT THE FLOW OF
CONTAMINANTS ON THE SURFACE OR IN THE SUBSURFACE.  FURTHERMORE, THE CONTAMINANT PLUMES, ALTHOUGH
WELL-DEFINED, ARE NOT DEFINED IN SUCH DETAIL THAT THEY CAN BE DIRECTLY CORRELATED WITH THE RIGHT-ANGLE BENDS
OBSERVED IN THE CHANNELIZED CREEK BED.

TO THE EXTENT THAT THE DIRECTION OF CONTAMINANT PLUME MOVEMENT CAN BE CORRELATED WITH EITHER THE NATURAL OR
ARTIFICIAL DIRECTION OF STREAM FLOW IN ELKHORN CREEK, IT IS PROBABLY BECAUSE BOTH THE GROUND WATER AND
SURFACE WATER GRADIENTS ARE GENERALLY TO THE NORTHEAST, TOWARDS THE NORTH PLATTE RIVER.  THIS GENERAL
DIRECTION OF GROUND WATER FLOW HAS BEEN INCORPORATED INTO MODELING OF THE ALLUVIAL AQUIFER, BUT THERE APPEARS
TO BE NO REASON TO INCORPORATE THE SPECIFIC EFFECTS OF RECHARGE FROM ELKHORN CREEK INTO THE MODELING.

COMMENT #10: "THE VHO PLUME MODELS IN THE 1987 SITE INVESTIGATION SHOW TRENDS TOWARD THE WEST SIDE
HYDROCARBON PLUME DIRECTION.

EPA RESPONSE #10: THE TRENDS NOTED ARE BELIEVED TO BE LARGELY ARTIFACTS OF THE DATA CONTOURING.  SUBSEQUENT
DATA PLOTS DO NOT CLEARLY SHOW SUCH TRENDS (SEE RI/FS REPORT FIGURES 50A, 50B, 50D, 52A, 52C, AND 52E).

COMMENT #11: "THE GEOLOGIC DATA PROVIDED IN THE RI/FS DO NOT SUPPORT AN INTERPRETATION OF A RELATIVE UNIFORM
ALLUVIAL AQUIFER.  IT IS STRONGLY RECOMMENDED THAT A MORE DETAILED CHARACTERIZATION OF THE ALLUVIAL
   AQUIFER BE COMPLETED ..."

EPA RESPONSE #11: EPA BELIEVES THAT SUBSTANTIAL DATA HAVE BEEN COLLECTED ON THE NATURE OF THE ALLUVIAL
AQUIFER AT THE SITE, AND THAT THE DATA OVERWHELMINGLY SUPPORT A CONCLUSION THAT THE AQUIFER IS IN FACT
RELATIVELY HOMOGENEOUS IN ITS MAKEUP AND HYDROLOGIC PROPERTIES, ALTHOUGH IT IS RECOGNIZED THAT THE AQUIFER IS
OF VARIABLE THICKNESS BECAUSE OF ITS PRESENCE WITHIN A CHANNEL IN THE BEDROCK SURFACE.



A REVIEW OF THE WELL LOG DATA PROVIDED IN THE ESI AND APPENDIX D OF THE RI/FS REPORT INDICATES THAT THE
PREDOMINANT MATERIAL DETECTED BELOW THE LEVEL OF FIRST WATER OCCURRENCE IS A TAN, FINE TO COARSE SAND WITH
SOME GRAVEL, WITH A UNIFORM SOIL CLASSIFICATION OF SW (WELL-GRADED SAND OR GRAVELLY SAND WITH LITTLE OR NO
FINES).  APPROXIMATELY 84 PERCENT OF THE TOTAL ALLUVIUM PENETRATED BELOW THE WATER TABLE IN 35 BORINGS IS
CLASSIFIED AS SW.  IN 15 OF 35 BORINGS, THE ENTIRE ALLUVIAL INTERVAL PENETRATED IS SW, WHILE IN ONLY 2 OF 35
BORINGS DOES SW CONSTITUTE LESS THAN HALF OF THE INTERVAL PENETRATED (IN THOSE TWO WELLS, THE PREDOMINANT
MATERIAL ENCOUNTERED BELOW THE WATER TABLE IS GRAVEL, GP OR GW).  BASED ON GRADATION ANALYSES OF 11 SAMPLES
COLLECTED DURING MONITORING WELL INSTALLATION, THE PROPORTION OF SAND VARIED FROM 46 PERCENT TO 90 PERCENT,
WITH THE PROPORTION OF SAND EXCEEDING 75 PERCENT IN 10 OF THE 11 SAMPLES.

TOPIC:  MODELING ANALYSIS

COMMENT #12: "THE DISCUSSION OF THE SENSITIVITY ANALYSIS PERTAINING TO THE PREDICTIONS OF CONTAMINANT
TRANSPORT MODELING (BEGINNING ON PAGE 107) OF VHO PLUME IS ONLY THEORY.  WHAT ACTUAL LABORATORY OR FIELD
TESTS WERE PERFORMED TO VERIFY THE SELECTED CONDITIONS? ..."

EPA RESPONSE #12: THE SOURCES OF DATA USED IN THE SENSITIVITY ANALYSES ARE NOTED IN THE RI/FS ON TABLE 10. 
HYDRAULIC CONDUCTIVITY, HYDRAULIC GRADIENT, POROSITY, AND SATURATED THICKNESS WERE BASED ON FIELD
MEASUREMENTS AT THE SITE.  LONGITUDINAL AND TRANSVERSE DISPERSION COEFFICIENTS WERE BASED ON VALUES REPORTED
IN THE LITERATURE FOR MATERIALS OF SIMILAR COMPOSITION TO THOSE OBSERVED DURING SAMPLING OF SITE BORINGS. 
RETARDATION COEFFICIENTS WERE BASED ON PUBLISHED VALUES OF ORGANIC-CARBON PARTITION COEFFICIENTS FOR
CONTAMINANTS OF INTEREST, PLUS ESTIMATES OF SOIL ORGANIC CARBON CONTENT, POROSITY, AND BULK DENSITY BASED ON
VALUES REPORTED IN THE LITERATURE FOR MATERIALS OF SIMILAR COMPOSITION TO THOSE OBSERVED DURING SAMPLING OF
SITE BORINGS. IN GENERAL, EPA BELIEVES THAT THE DATA USED IN THE SENSITIVITY ANALYSES ARE REASONABLY
REPRESENTATIVE OF SITE CONDITIONS.

COMMENT #13: "...THE PREDICTIONS AND SENSITIVITY ANALYSIS PERTAINING TO THE BROOKHURST SITE WOULD BE MORE
BELIEVABLE IF THE EPA COULD PROVIDE ONE OR MORE EXAMPLES OF HOW MODELING AND THE SUBSEQUENT SENSITIVITY
ANALYSIS HAVE ACTUALLY PERFORMED IN PREDICTING REMEDIATION EFFECTIVENESS FOR OTHER SITES..."

EPA RESPONSE #13: THE SENSITIVITY ANALYSES WERE CONDUCTED IN ORDER TO DETERMINE THE SENSITIVITY OF MODEL
PREDICTIONS TO UNCERTAINTY IN THE MODEL INPUT PARAMETERS.  THUS, THE DIFFERENT INPUT PARAMETERS WERE VARIED
ACROSS THEIR POSSIBLE RANGES OF VALUES AS DETERMINED FROM SITE-SPECIFIC DATA OR PUBLISHED DATA, AND
PREDICTIONS MADE OF CONTAMINANT PLUME CONFIGURATIONS.  IN THIS MANNER, IT WAS POSSIBLE TO DETERMINE WHICH
INPUT PARAMETERS WERE MORE IMPORTANT IN AFFECTING PREDICTED PLUME CONFIGURATION.  IN ADDITION, BY COMPARING
PREDICTED PLUME CONFIGURATIONS WITH THE OBSERVED CONFIGURATION BASED ON FIELD DATA, IT WAS POSSIBLE TO
"CALIBRATE" THE MODEL BY SELECTING A SET OF INPUT PARAMETERS WHICH RESULTED IN A PREDICTED PLUME
CONFIGURATION MOST NEARLY CONSISTENT WITH THE OBSERVED CONFIGURATION.  THUS, IT IS NOT NECESSARY TO
DEMONSTRATE THAT THE MODEL REASONABLY PREDICTS CONTAMINANT MIGRATION AT OTHER SUPERFUND SITES, AS SUGGESTED
BY THE COMMENTER, SINCE THE MODEL REASONABLY PREDICTS PAST CONTAMINANT MIGRATION AT THIS SITE.

TOPIC:  BEDROCK SURFACE

COMMENT #14: "THE LIMITED NUMBER OF WELLS COMPLETED IN THE BROOKHURST AREA DOES NOT PROVIDE MANY DATA POINTS
TO DETERMINE A REASONABLE REPRESENTATION OF THE BEDROCK SURFACE CONTOURS."

EPA RESPONSE #14: EPA BELIEVES THAT SUFFICIENT DATA ARE AVAILABLE TO ADEQUATELY REPRESENT BEDROCK SURFACE
CONTOURS.  AS NOTED ABOVE, DATA ARE AVAILABLE FROM 39 BORINGS COMPLETED TO BEDROCK IN THE AREA.  FIGURE 12 OF
THE RI/FS REPORT PROVIDES A MAP OF THE BEDROCK SURFACE INFERRED FROM THE BORING DATA.  A DISTINCT CHANNEL IN
THE BEDROCK SURFACE IS NOTED ON THE FIGURE, AND DISCUSSED ON PAGE 18 OF THE RI/FS REPORT.  IN GENERAL, THE
AXIS OF THIS CHANNEL COINCIDES WITH THE GENERAL NORTHEASTERLY DIRECTION OF GROUND WATER FLOW IN THE STUDY
AREA.  FIGURE 12 ALSO SHOWS THE ELEVATION OF THE TOP OF BEDROCK AT MOST OF THE WELLS IN THE STUDY AREA, SO
THAT BEDROCK CONTOUR MAPS WITH A CONTOUR INTERVAL LESS THAN TEN FEET COULD BE CONSTRUCTED IF NECESSARY

TOPIC:  TRACE ELEMENT DISTRIBUTIONS AND CLEANUP

COMMENT #15: "EPA MONITORING WELLS 1-3, 1-8, 1-9, 1-10, 2-11, AND 2-14 THAT OCCUR WITHIN OR ADJACENT TO THE
KN ENERGY BETX PLUME ALL EITHER EXCEED CHROMIUM AND/OR LEAD MCL'S.  WHAT IS THE EXTENT OF THE DISTRIBUTION OF
THESE TRACE ELEMENTS WITH THIS PLUME?...ARE LEAD AND CHROMIUM NOT A HAZARD?"

EPA RESPONSE #15: THE REPORTED CONCENTRATIONS OF LEAD AND CHROMIUM IN UNFILTERED GROUND WATER SAMPLES
EXCEEDED MCLS AT SEVERAL WELLS. TWENTY-FIVE OF FORTY SAMPLES EXCEEDED THE MCL FOR CHROMIUM, WITH THE MAXIMUM
VALUE ABOUT 3 TIMES THE MCL.  FIFTEEN OF FORTY SAMPLES EXCEEDED THE MCL FOR LEAD, WITH THE MAXIMUM VALUE
ABOUT 2.5 TIMES THE MCL.  FOR CHROMIUM, THE MEAN CONCENTRATIONS WERE APPROXIMATELY THE SAME FOR WELLS
UPGRADIENT OF THE INDUSTRIAL SITES, ON THE INDUSTRIAL SITES, AND IMMEDIATELY DOWNGRADIENT OF THE SITES (ABOUT
65 UG/L).  FOR LEAD, THE MEAN CONCENTRATION FOR WELLS IMMEDIATELY DOWNGRADIENT FROM THE INDUSTRIAL SITES WAS
ABOUT TWICE THAT FOR WELLS UPGRADIENT OF OR ON THE INDUSTRIAL SITES.  MOST OF THE ELEVATED LEAD VALUES WERE



FROM WELLS FAR TO THE EAST OF THE BETX PLUME FROM THE KN PROPERTY, AND CANNOT BE READILY CORRELATED WITH THE
PLUME.

IT SHOULD BE NOTED, HOWEVER, THAT THE ELEVATED METALS CONCENTRATIONS DISCUSSED ABOVE WERE FOR VALUES FROM
UNFILTERED GROUND WATER SAMPLES. DISSOLVED CONCENTRATIONS OF METALS IN GROUND WATER ARE GENERALLY DETERMINED
FROM FILTERED SAMPLES SO AS TO AVOID BIAS FROM SUSPENDED PARTICLES IN THE WATER COLLECTED FROM A MONITORING
WELL.  ONLY ONE FILTERED SAMPLE EXCEEDED A PRIMARY MCL (234 UG/L SILVER IN WELL EPA 1-12).  FURTHERMORE, NONE
OF THE GROUND WATER SAMPLES REPORTED IN THE ESI EXCEEDED MCLS FOR ANY TRACE METALS.  THUS, THERE IS NOT
BELIEVED TO BE A SIGNIFICANT HEALTH THREAT FROM TRACE METALS IN GROUND WATER IN THE STUDY AREA.

TOPIC:  SOUTHEAST SOIL GAS ANALYSIS

COMMENT #16: "...THE GC AIR ANALYZER HAVING A PHOTOIONIZABLE (PID) DETECTOR WILL NOT DETECT COMPOUNDS SUCH AS
METHYLENE CHLORIDE AND ACETONE.  IN ORDER TO DETECT THESE COMPOUNDS A FID DETECTOR WOULD BE REQUIRED. 
BECAUSE A GC WITH A PID DETECTOR WAS USED, A POTENTIAL PLUME CONTAINING METHYLENE CHLORIDE AND ACETONE THAT
IS INDICATED IN RESIDENTIAL WELL WATERS WAS NOT INVESTIGATED.  THIS IS SUGGESTED FOR THE FOLLOWING REASONS:

       A)   NATCO IS A POTENTIAL SOURCE OF METHYLENE CHLORIDE AND ACETONE BASED ON USE OF PAINT THINNERS,
            PAINTING AND STRIPPING.

       B)   NUMEROUS RESIDENTIAL TAP WATER ANALYSIS IN THE AREA ADJACENT TO NATCO SHOWED ELEVATED LEVELS (AN
            ORDER OF MAGNITUDE) OF METHYLENE CHLORIDE AND ACETONE COMPARED TO OTHER BROOKHURST SAMPLES...

       D)   ...MANY POTENTIAL COMPOUNDS FROM THE SOUTHWEST AREA MAY NOT HAVE BEEN DETECTED.

AS A RESULT, NO EPA MONITORING WELLS WERE INSTALLED WITHIN THE SOUTHWESTERN PORTION OF THE SUBDIVISION..."

EPA RESPONSE #16: IT IS BELIEVED THAT THE COMMENTER IS ACTUALLY REFERRING TO THE SOUTHEASTERN PART OF THE
SUBDIVISION, SINCE THIS IS THE AREA ADJACENT TO THE NATCO FACILITY.  THE THRUST OF THE COMMENTER'S STATEMENTS
ARE BASED ON THE RESULTS OF GROUND WATER ANALYSES FROM THE ESI.  UPON REVIEWING THE DATA, EPA BELIEVES THAT
NEITHER ACETONE NOR METHYLENE CHLORIDE ARE OF CONCERN FOR THE FOLLOWING REASONS:

ACETONE - ACETONE LEVELS OF THE ORDER OF 10 UG/L WERE REPORTED IN 11 OF ABOUT 60 DOMESTIC TAP WATER SAMPLES
IN 1987.  ONLY ONE OF THE SAMPLES WAS FROM THE VICINITY OF THE NATCO FACILITY; EIGHT OF THE SAMPLES WERE FROM
THE NORTHEASTERN PART OF THE SUBDIVISION, ADJACENT TO THE RIVER, AND THE OTHER TWO WERE FROM THE WEST-CENTRAL
PART OF THE SUBDIVISION. SEVERAL VALUES OF ABOUT 20 UG/L WERE REPORTED IN WELLS IN THE SOUTHEASTERN PART OF
THE SUBDIVISION, ALTHOUGH ACETONE WAS ALSO DETECTED IN ASSOCIATED LABORATORY BLANKS AND WAS DETECTED AT
COMPARABLE LEVELS IN A CONTEMPORANEOUS FIELD BLANK.

ACETONE WAS REPORTED IN 1987 FROM ONLY THREE MONITORING WELLS IN THE INDUSTRIAL AREA, AND FROM NONE OF THE
MONITORING WELLS IN THE SUBDIVISION.  DURING SUBSEQUENT SAMPLING, ACETONE WAS REPORTED ONLY FROM THREE WELLS
NEAR THE NORTHERN KN PROPERTY LINE, ALTHOUGH ALL THREE VALUES ARE UNRELIABLE BECAUSE ACETONE WAS ALSO
DETECTED IN THE ASSOCIATED BLANK SAMPLES, SUGGESTING LABORATORY CONTAMINATION OR PRESENCE OF ACETONE IN THE
SAMPLING CONTAINERS.

METHYLENE CHLORIDE - METHYLENE CHLORIDE WAS REPORTED IN SEVERAL DOMESTIC TAP WATER SAMPLES IN 1987.  IN THE
AREA NORTH OF RAWHIDE ROAD, BETWEEN BUCKSKIN ROAD AND ELKHORN CREEK, METHYLENE CHLORIDE WAS REPORTED IN FOUR
WELLS AT LEVELS OF 76 TO 668 UG/L; IN A FIFTH WELL IN THIS AREA, METHYLENE CHLORIDE WAS REPORTED AT ONLY 4
UG/L.  ALL OF THESE VALUES ARE UNRELIABLE BECAUSE METHYLENE CHLORIDE WAS ALSO DETECTED IN THE ASSOCIATED
BLANK SAMPLES, SUGGESTING LABORATORY CONTAMINATION OR PRESENCE OF METHYLENE CHLORIDE IN THE SAMPLING
CONTAINERS.

IN THE SOUTHEASTERN PART OF THE SUBDIVISION, NEAR THE NATCO FACILITY, METHYLENE CHLORIDE WAS REPORTED IN SIX
DOMESTIC WELL SAMPLES AT LEVELS COMPARABLE TO THOSE SEEN IN A FIELD BLANK.  METHYLENE CHLORIDE WAS ALSO
REPORTED IN THE ASSOCIATED LABORATORY BLANKS.

IN SUBSEQUENT SAMPLING OF MONITORING WELLS, METHYLENE CHLORIDE WAS REPORTED IN FEBRUARY 1988 AT ABOUT 20 UG/L
IN FOUR WELLS IN THE INDUSTRIAL AREA AND FIVE WELLS DOWNGRADIENT OF THE INDUSTRIAL AREA. METHYLENE CHLORIDE
WAS ALSO REPORTED IN FEBRUARY 1988 AT 480 TO 910 UG/L AT THREE WELLS ALONG THE NORTHERN PROPERTY LINE OF KN. 
ALL OF THESE VALUES ARE UNRELIABLE BECAUSE METHYLENE CHLORIDE WAS ALSO DETECTED IN THE ASSOCIATED BLANK
SAMPLES, SUGGESTING LABORATORY CONTAMINATION OR PRESENCE OF METHYLENE CHLORIDE IN THE SAMPLING CONTAINERS. 
IN ADDITION, ALL OF THE WELLS WHERE METHYLENE CHLORIDE WAS REPORTED ARE INTERSPERSED AMONG SEVERAL MORE WELLS
WHERE METHYLENE CHLORIDE WAS NOT DETECTED, SO THERE IS NO DEFINITE PATTERN OF METHYLENE CHLORIDE PRESENCE IN
THE GROUND WATER.

DESPITE THE FACT THAT NEITHER ACETONE NOR METHYLENE CHLORIDE HAS BEEN UNAMBIGUOUSLY OR CONTINUOUSLY REPORTED
IN GROUND WATER SAMPLES FROM THE AREA, THESE PARAMETERS WILL CONTINUE TO BE MONITORED DURING REMEDIAL



ACTIVITIES TO ASSURE THAT THEY POSE NO HEALTH RISK.

TOPIC: MODELING AND HOMOGENEOUS AQUIFER

COMMENT #17: "THE MODEL IN THIS RI/FS USED HYDRAULIC CONDUCTIVITY VALUES BASED ON THE HORSLOV (SIC) METHOD
... ONE SHOULD BE CAREFUL IN USING HARSLOV (SIC) METHOD VALUES FOR THE FOLLOWING REASONS:

THE HORSLOV (SIC) METHOD GIVES ONLY AN ORDER OF MAGNITUDE ESTIMATE FOR HYDRAULIC CONDUCTIVITY...

THERE WERE NOT ENOUGH DATA COLLECTED FOR A PROPER HORSLOV (SIC) ANALYSIS..."

EPA RESPONSE #17: THE DATA COLLECTED DURING THE SLUG TESTS WERE LIMITED BECAUSE OF THE RAPID RECOVERY OF
WATER LEVELS IN THE WELLS DUE TO THE RELATIVELY HIGH HYDRAULIC CONDUCTIVITY OF THE ALLUVIAL AQUIFER MATERIAL. 
GIVEN THE LIMITED DATA AVAILABLE FOR ANALYSIS, THE HORSLEV ANALYSIS MAY BE MOST APPROPRIATE BECAUSE IT IS THE
SIMPLEST, MOST DIRECT METHOD OF SLUG TEST ANALYSIS.  FURTHERMORE, THE RELATIVELY HIGH DEGREE OF CONSISTENCY
AMONG CALCULATED VALUES OF HYDRAULIC CONDUCTIVITY BASED ON DIFFERENT METHODS (SLUG TESTS, PUMPING TESTS, AND
GRAIN SIZE ANALYSIS SEE APPENDIX H) INDICATES THAT THE HYDRAULIC CONDUCTIVITY OF THE AQUIFER HAS BEEN
ADEQUATELY CHARACTERIZED.

COMMENT #18: "CONTAMINANT PLUME SHAPES CLEARLY INDICATES THE HETEROGENEITIES IN THE AQUIFER.  THE VALUES USED
FOR MODEL SENSITIVITY ANALYSIS (TABLE 10) AND THE BASIS FOR THESE VALUES, CLEARLY SHOW THE HETEROGENEOUS
NATURE OF THE AQUIFER".

EPA RESPONSE #18: IT IS RECOGNIZED THAT THE VARIOUS AQUIFER TESTS SUGGEST A DEGREE OF INHOMOGENEITY. 
CALCULATED VALUES OF HYDRAULIC CONDUCTIVITY BASED ON THE FIELD TESTS RANGE OVER MORE THAN AN ORDER OF
MAGNITUDE.  HOWEVER, DATA FROM NINE OF FOURTEEN WELLS WHICH WERE TESTED RANGE FROM 1.1 TO 6.0 X (10-2) CM/SEC
AND VARY BY ONLY A FACTOR OF ABOUT FIVE FROM MINIMUM TO MAXIMUM.  ONLY ONE WELL EXHIBITED A VALUE LESS THAN 1
X (10-2) CM/SEC, AND ONLY FOUR EXHIBITED VALUES GREATER THAN 1 X (10-1) CM/SEC.  AS NOTED BELOW, THIS DEGREE
OF HETEROGENEITY IN AQUIFER PROPERTIES HAS BEEN INCORPORATED INTO THE MODELING PREDICTIONS.

COMMENT #19: "WHILE `POROSITY RANGE FOR THESE TESTS WAS 24 TO 34 PERCENT...' (PAGE 28), SENSITIVITY ANALYSIS
USES 35 TO 45 PERCENT POROSITY..."

EPA RESPONSE #19: THE COMMENTER'S OBSERVATION IS CORRECT THAT SOME SITE DATA SUGGEST A POSSIBLY LOWER RANGE
OF POROSITY THAN THAT USED IN THE MODELING EFFORT.  ON THE OTHER HAND, THE MODEL SENSITIVITY ANALYSES
INDICATED THAT POROSITY WAS A MUCH LESS SIGNIFICANT PARAMETER THAN THE DARCY VELOCITY WHICH IS CONTROLLED BY
THE HYDRAULIC CONDUCTIVITY AND GRADIENT OBSERVED IN THE AQUIFER.  FURTHERMORE, THE MODEL CALIBRATION (AS
DISCUSSED ABOVE) INDICATED THAT THE DEFAULT VALUE OF POROSITY USED IN THE MODEL RESULTED IN A PREDICTED PLUME
CONFIGURATION WHICH REASONABLY MATCHED THE OBSERVED PLUME CONFIGURATION.  CONSEQUENTLY, EPA DOES NOT BELIEVE
THAT THE INADVERTENT OMISSION OF LOWER POROSITY VALUES IN THE MODELING EFFORT SIGNIFICANTLY AFFECTS THE MODEL
PREDICTIONS OR THE ULTIMATE SELECTION OF REMEDY.

COMMENT #20: "...A DESCRIPTION OF THE MODEL IS NOT PROVIDED, WHICH MAKES IT DIFFICULT TO EVALUATE HOW THE
MODEL IS CALIBRATED/VALIDATED...IF THE MODEL IS BASED ON THE ANALYTICAL SOLUTION, THEN HETEROGENEITIES CANNOT
BE INCORPORATED IN THE MODEL".

EPA RESPONSE #20: THE UNCERTAINTIES IN SOME AQUIFER PROPERTIES NOTED ABOVE HAVE BEEN INCORPORATED INTO THE
PREDICTIVE MODELING OF CONTAMINANT TRANSPORT THROUGH THE STOCHASTIC FEATURES OF THE MODEL EMPLOYED.  AS NOTED
ON PAGES 107 AND 108 OF THE RI/FS REPORT, THE CONTAMINANT TRANSPORT MODEL WAS BASED ON "...AN ANALYTICAL
SOLUTION FOR A TWO-DIMENSIONAL CONTAMINANT PLUME IN A UNIFORM GROUND WATER FLOW FIELD." ALTHOUGH IT IS TRUE,
AS NOTED BY THE COMMENTER, THAT AN ANALYTICAL MODEL CANNOT DIRECTLY INCORPORATE AQUIFER HETEROGENEITIES, THE
APPLICATION OF THE MODEL IN THE PRESENT CASE IMPLICITLY INCORPORATES SUCH HETEROGENEITIES THROUGH ITS
STOCHASTIC FEATURES.  THAT IS, AS DESCRIBED ON PAGE 108, VALUES OF EACH INPUT PARAMETER ARE RANDOMLY CHOSEN
FROM THEIR RANGES OF POSSIBLE VALUES AND A VALUE OF CONTAMINANT CONCENTRATION AT A POINT AND TIME OF INTEREST
IS CALCULATED.  THE RANDOM SELECTION OF INPUT PARAMETERS AND CALCULATION OF CONTAMINANT CONCENTRATIONS IS
REPEATED THOUSANDS OF TIMES SO AS TO DEVELOP A PROBABILITY DISTRIBUTION OF PREDICTED CONTAMINANT
CONCENTRATIONS.  THE MOST PROBABLE RESULTING VALUE IS THUS ONE WHICH DOES INCORPORATE THE UNCERTAINTY
INVOLVED IN REPRESENTING THE ACTUAL AQUIFER AS A UNIFORM, HOMOGENEOUS AQUIFER.

TOPIC:  FREE PRODUCT PLUME FROM LARCO

COMMENT #21: "EPA 2-4 WELL IS LOCATED INSIDE THE FREE PRODUCT PLUME FROM LARCO.  HOWEVER, GROUND WATER SAMPLE
FROM THIS WELL SHOWS TOLUENE, XYLENES, AND ETHYL BENZENE BELOW DETECTABLE LIMITS.  THESE COMPONENTS ARE
COMMONLY FOUND IN GASOLINE AND REFINERY PRODUCTS.  ABSENCE OF THESE PRODUCT IN THE GROUND WATER SAMPLE AT EPA
2-4 WELL IS A CLEAR INDICATION OF SENSITIVITY OF DISSOLVED HYDROCARBONS ON THE VERTICAL LOCATION WHERE SAMPLE
WAS TAKEN.



HYDROLOGY LITERATURE IS FULL OF EXAMPLES WHERE DISSOLVED PRODUCT PLUME EXTENDS MUCH FURTHER THAN THE FREE
PRODUCT PLUME.  REMEDIATION EFFORTS SHOULD TAKE THAT INTO ACCOUNT.  ALSO, ADSORBED AND TRAPPED HYDROCARBONS
IN THE VADOSE ZONE (UNSATURATED REGION) WILL CONTINUE TO ACT AS SOURCE OF CONTAMINATION FOR THE GROUND WATER. 
TRAPPED HYDROCARBONS CAN EXIST EVEN INSIDE THE WATER TABLE DUE TO SEASONAL WATER LEVEL FLUCTUATIONS.

HOW DOES THE LARCO RESULT INFLUENCE EPA'S UNDERSTANDING OF THE BETX PLUME THAT IS CONSIDERED FOR
REMEDIATION?..."

EPA RESPONSE #21: THE LARCO FACILITY IS UNDER THE JURISDICTION OF THE RESOURCE CONSERVATION AND RECOVERY ACT
(RCRA) AND CONTAMINATION EMANATING FROM THE LARCO PROPERTY (REFERRED TO AS THE RCRA PLUME) IS BEING ADDRESSED
UNDER RCRA AUTHORITY.  WELL EPA 2-4 IS GENERALLY INDICATED AS BEING ON THE FRINGE OF THE  RCRA PLUME, WHILE
WELL EPA 2-5 IS SHOWN AS BEING IN THE INTERIOR OF THE RCRA PLUME (ESI, FIGURE 6-5). AS CAN BE SEEN FROM THE
DATA OF TABLE 9 OF THE RI/FS REPORT, THE OBSERVED VALUES OF ALL FOUR BETX COMPOUNDS HAVE CONSISTENTLY BEEN
OBSERVED AT RELATIVELY HIGH LEVELS AT WELL EPA 2-5.  AT WELL EPA 2-4, VALUES SLIGHTLY ABOVE DETECTION LEVELS
HAVE BEEN SPORADICALLY OBSERVED FOR ALL BETX COMPOUNDS EXCEPT ETHYLBENZENE.  THESE RESULTS ARE BELIEVED TO BE
CONSISTENT WITH THE OBSERVATIONS ASSOCIATED WITH THE BETX PLUME ORIGINATING AT THE KN PROPERTY, WHERE A PLUME
OF DISSOLVED BETX COMPOUNDS IN EXCESS OF MCLS AND PROPOSED MCLS IS LOCATED WITHIN A PLUME OF FLOATING
HYDROCARBONS OF GREATER EXTENT (RI/FS REPORT FIGURE 60).

EPA RECOGNIZES THAT THERE IS NOT A PERFECT CORRELATION BETWEEN THE PRESENCE OF FREE HYDROCARBONS FLOATING ON
THE WATER TABLE AND THE PRESENCE OF ELEVATED LEVELS OF BETX COMPOUNDS.  EPA AGREES WITH DR. SULLIVAN AND
RECOGNIZES THAT FREE HYDROCARBONS FLOATING ON THE WATER TABLE, OR FREE HYDROCARBONS HELD IN THE AQUIFER PORES
ABOVE OR BELOW THE WATER TABLE, CAN CONSTITUTE CONTINUING SOURCES OF GROUND WATER CONTAMINATION. 
CONSEQUENTLY, THE PROPOSED REMEDIAL ACTION INCLUDES CONTINUATION OF THE ONGOING REMOVAL ACTION INVOLVING
VAPOR RECOVERY AND FREE HYDROCARBONS RECOVERY, AS WELL AS EXTRACTION AND TREATMENT OF CONTAMINATED GROUND
WATER.  IN ADDITION, CONTINUED GROUND WATER MONITORING FOLLOWING TERMINATION OF THE REMEDIAL ACTION WILL
DETECT ANY EFFECTS OF CONTINUING CONTAMINANT SOURCES SO THAT REMEDIAL ACTIONS CAN BE REINSTITUTED IF
NECESSARY.

EPA WILL CONTINUE TO COORDINATE THE PLANNING AND IMPLEMENTATION OF THE CERCLA/RCRA CLEAN UP ACTIVITIES FOR
THE GROUND WATER PROBLEMS AT THE SITE.

TOPIC: PCP AND OTHER CONTAMINANTS HEAVIER THAN WATER

COMMENT #22: "...NO EFFORT HAS BEEN MADE TO OBTAIN VERTICAL PROFILE OF PCP AT ANY LOCATION.  SINCE BEDROCK
ELEVATIONS ARE ALSO NOT MAPPED, WHICH CAN GIVE POTENTIAL TRAP LOCATIONS FOR THESE HEAVIER CONTAMINANTS
...GIVEN THAT PCPS WERE DETECTED IN THE VICINITY OF THE BURLINGTON-NORTHERN RAILROAD RIGHT-OF-WAY, THERE IS
THE POTENTIAL THAT HEAVY WOOD TREATING WASTE MAY EXIST AND HAVE ACCUMULATED WITHIN DEPRESSIONS OF THE BEDROCK
SURFACE".

EPA RESPONSE #22: PCP WAS REPORTED AT QUANTIFIABLE LEVELS IN NINE WELLS, AND ESTIMATED LEVELS IN ANOTHER FOUR
WELLS, IN MARCH 1987.  THE PROPOSED MCL OF 200 UG/L WAS EQUALED OR EXCEEDED AT ONLY FOUR WELLS, ONLY ONE OF
WHICH (EPA 2-10) WAS IMMEDIATELY DOWNGRADIENT OF THE INDUSTRIAL AREAS SOUTH OF THE BROOKHURST SUBDIVISION.

THE WELLS AT WHICH PCP WAS REPORTED ARE WIDELY SCATTERED THROUGHOUT THE STUDY AREA, AND CANNOT BE CORRELATED
WITH ANY INDUSTRIAL SOURCE.  PCP WAS REPORTED IN AN UPGRADIENT WELL (EPA 1-13 AT 200 UG/L) AND IN A BEDROCK
WELL (EPA 2-1 AT AN ESTIMATED 47 UG/L).  PCP WAS REPORTED IN GROUND WATER AT SIX LOCATIONS ALONG THE
BURLINGTON NORTHERN RAILROAD RIGHT-OF-WAY, BUT IT WAS NOT DETECTED AT ANOTHER NINE COMPARABLE LOCATIONS ALONG
THE RAILROAD RIGHT-OF-WAY.  PCP WAS NOT DETECTED IN GROUND WATER PRIOR TO THE MARCH 1987 SAMPLING EVENT, AND
IN ONLY ONE INSTANCE WAS PCP REPORTED SUBSEQUENT TO MARCH 1987 (AN ESTIMATED 26 UG/L IN WELL EPA 2-6 IN APRIL
1989).  THE RI/FS REPORT NOTES THAT PCP WAS NOT DETECTED IN ANY GROUND WATER SAMPLES COLLECTED DURING THE
RI/FS. ALTHOUGH PCP WAS NOT DETECTED IN GROUND WATER DURING THE RI/FS, THE COMMENTER'S SUGGESTION IS VALID
AND POSSIBLE PCP CONTAMINATION WILL BE EVALUATED IN OU 2 FOR THE SITE.

SECTION III. STATE CONCERNS

AT THE PUBLIC MEETING, REPRESENTATIVES OF THE STATE OF WYOMING MADE BRIEF STATEMENTS TO DESCRIBE THE STATE'S
POSITION ON THE PROPOSED REMEDY.  THOSE COMMENTS, PROVIDED IN EXHIBIT 3, ARE SUMMARIZED BELOW AND FOLLOWED BY
EPA'S RESPONSE.

COMMENT #23: "WYOMING DEQ/WQD CONCURS WITH THE SELECTION OF ALTERNATIVES IN OPERABLE UNIT #1 AND THE NEED FOR
ADDITIONAL INVESTIGATION OF THE SUBSURFACE SOIL CONTAMINATION AT THE SOURCES FOR OPERABLE UNIT #2."

EPA RESPONSE #23: EPA BELIEVES THAT THE SELECTED ALTERNATIVE IS THE BEST REMEDY FOR PROTECTION OF PUBLIC
HEALTH AND THE ENVIRONMENT AND APPRECIATES THE CONCURRENCE OF THE STATE IN THE SELECTION.



COMMENT #24: "THE PROPOSED CERCLA PLAN AND MEASURES BEING DEVELOPED UNDER RCRA TO ADDRESS THE CONTAMINATION
FROM THE LARCO PROPERTY NEED TO BE INTEGRATED INTO A SINGLE COMPREHENSIVE PLANNING AND REMEDIATION EFFORT."

EPA RESPONSE #24: TO THE MAXIMUM EXTENT PRACTICABLE EPA WILL CONTINUE TO COORDINATE THE PLANNING AND
IMPLEMENTATION OF THE CERCLA/RCRA CLEAN UP ACTIVITIES FOR THE GROUND WATER PROBLEMS AT THE SITE.  IN
ADDITION, EPA WILL ALSO CONTINUE TO ASK FOR THE STATE'S INPUT AND CONCURRENCE TO THE REMEDIAL ACTION PROCESS
TO THE MAXIMUM EXTENT PRACTICABLE.

COMMENT #25: "THE WYOMING STATE GROUND WATER STANDARDS MUST BE RESTORED AND MAINTAINED WITHIN AN ACCEPTABLE
AND TIMELY FASHION UNDER BOTH PROGRAMS."

EPA RESPONSE #25: THE STATE'S GROUND WATER STANDARDS HAVE BEEN CONSIDERED IN THE REMEDY SELECTION PROCESS FOR
OU 1.  GIVEN THE TECHNICAL LIMITATIONS AND THE HYDROLOGICAL CONDITIONS AT THE SITE, EPA BELIEVES THAT THE
REMEDIAL ACTION WILL ACHIEVE THE STATE STANDARD IN A TIME FRAME THAT IS APPROPRIATE AND THAT IS CONSISTENT OF
THE STATE'S GOALS AND THE REQUIREMENTS OF CERCLA AND THE NCP.

SECTION IV. PRP CONCERNS

DURING THE PUBLIC COMMENT PERIOD, LETTERS WERE RECEIVED FROM THE LEGAL REPRESENTATIVES OF KNENERGY, INC. (KN)
AND DOW CHEMICAL COMPANY/DOWELL-SCHLUMBERGER, INC. (DOW/DSI).  THESE LETTERS ARE PROVIDED AS EXHIBITS 4 AND
5.  SPECIFIC COMMENTS ARE SUMMARIZED BELOW AND EPA'S RESPONSES FOLLOW.

COMMENT #26: REPRESENTATIVES OF DOW/DSI "ARE CONCERNED THAT EPA'S PROPOSED REMEDIAL ACTION PLAN ... CALLS FOR
THE CREATION AND INDEPENDENT STUDY OF A `SECOND OPERABLE UNIT' FOR SOILS...DSI AND DOW OBJECT TO THE DSI
SITE'S INCLUSION IN THE `SECOND OPERABLE UNIT.'"

EPA RESPONSE #26: EPA WILL EVALUATE REMAINING SOURCE AREAS IN OU 2 AND, AS NECESSARY, WILL DETERMINE WHETHER
FURTHER ACTION IS REQUIRED FOR CONTAMINATED SUBSURFACE SOILS IN THE VICINITY OF THE INDUSTRIAL PROPERTIES
THAT WERE IDENTIFIED DURING THE RI/FS AND REPRESENT A POSSIBLE CONTINUING SOURCE OF GROUND WATER
CONTAMINATION.

EPA BELIEVES ADDITIONAL CONSIDERATION OF THE CONTAMINANT SOURCE AREAS IS NECESSARY TO ENSURE THE LONG-TERM
EFFECTIVENESS OF THE GROUND WATER CLEAN UP.  THE RI FOCUSED PRIMARILY ON CONTAMINATED GROUND WATER AND DID
NOT ADDRESS MECHANISMS WHICH MAY TRANSPORT CONTAMINANTS FROM SOILS TO WATER.  REMOVAL ACTIONS FOR THE KN AND
DOW/DSI FACILITIES PREVENT FURTHER MIGRATION FROM SOURCE AREAS INTO RESIDENTIAL GROUND WATER. QUESTIONS
REMAIN CONCERNING THE ABILITY OF THE REMOVAL ACTION TO ELIMINATE SOURCES OF CONTAMINATION.

POSSIBLE CONTAMINATION AT DOW/DSI WILL BE INCLUDED FOR CONSIDERATION IN OU 2 UNTIL FURTHER STUDY INDICATES
THAT THERE ARE NO SOURCES OF CONTAMINATION AT THE DOW/DSI FACILITY.  EPA ACKNOWLEDGES THE REMOVAL ACTIONS
THAT DOW/DSI HAVE PERFORMED TO DATE AT THE SITE.

COMMENT #27: THE ATTORNEYS FOR DOW/DSI "SUBMIT THAT THE UNDERGROUND BIOLOGICAL TREATMENT AS PROPOSED IN
ALTERNATIVE V6 IS UNNECESSARY." AND THAT EPA CONSIDER THE "OPTION TO SELECT A NATURAL ATTENUATION REMEDY FOR
THE DSI SITE."

EPA RESPONSE #27: EPA'S SELECTED REMEDY, PARTICULARLY ALTERNATIVE V6, INCORPORATES NATURAL ATTENUATION FOR
THE DOWNGRADIENT PORTION OF THE VHO PLUME.  ALTHOUGH THE ALTERNATIVE AS DESCRIBED IN THE PROPOSED PLAN
CONTEMPLATED IN-SITU BIOREMEDIATION AS AN OPTION FOR THE DOWNGRADIENT PORTION OF THE VHO PLUME, EPA HAS NOT
INCLUDED IN-SITU BIOREMEDIATION IN THE SELECTED REMEDY FOR THE REASONS OUTLINED IN THE ROD.

COMMENT #28: DOW/DSI COMMENTED THAT THEY SUPPORT THE ALTERNATIVE DESCRIBED IN THE PROPOSED PLAN.  "DSI AND
DOW AGREE WITH EPA THAT, WITH THE INSTALLATION OF A PERMANENT MUNICIPAL WATER SUPPLY FOR THE SUBDIVISION, ALL
HUMAN EXPOSURE PATHWAYS HAVE BEEN ELIMINATED...THE MUNICIPAL WATER SUPPLY HAS ELIMINATED THE GROUND WATER
PATHWAY."

EPA RESPONSE #28: EPA DOES NOT AGREE THAT THE GROUND WATER PATHWAY HAS YET BEEN "ELIMINATED."  RATHER,
BECAUSE OF THE MUNICIPAL WATER SUPPLY, EXPOSURE VIA THE GROUND WATER PATHWAY HAS BEEN REDUCED.  ONE GOAL OF
REMEDIAL ACTION IN OPERABLE UNIT 1 WILL BE ELIMINATION OF THIS EXPOSURE PATHWAY.

COMMENT #29: REPRESENTATIVES OF KN SUBMITTED THE FOLLOWING COMMENTS:

FROM A MANAGEMENT STANDPOINT, EPA SHOULD CONSIDER EACH REMEDIAL ALTERNATIVE AS A SEPARATE OPERABLE UNIT.

EPA LACKS THE AUTHORITY UNDER CERCLA TO ADDRESS THE KN-RELATED MATERIALS AT THE SITE.



ASSUMING THAT EPA HAS JURISDICTION UNDER CERCLA TO ADDRESS THE KN-RELATED MATERIALS, THERE IS NO ARAR FOR
FLOATING PRODUCT.

EPA RESPONSE #29: IN RESPONSE TO THE FIRST COMMENT, EPA HAS CONSIDERED SEPARATING THE REMEDIAL ACTION FOR THE
BETX AND VHO PLUMES INTO INDIVIDUAL OPERABLE UNITS.  HOWEVER, IN LIGHT OF THE CLOSE PROXIMITY OF THE PLUMES
AND THE HYDROGEOLOGICAL CONDITIONS AT THE SITE, REMEDIAL ACTIONS AT ONE PLUME WOULD EFFECT THE REMEDIAL
ACTIONS AND POTENTIALLY THE MIGRATION OF CONTAMINANTS IN THE OTHER PLUME.  THEREFORE, EPA BELIEVES THAT THE
REMEDIAL ACTION FOR THE BETX AND VHO PLUMES SHOULD BE COORDINATED AS A SINGLE OPERABLE UNIT.  THE STATE OF
WYOMING IS CONCERNED THAT THE CONTAMINATION AT THE SITE BE "INTEGRATED INTO A SINGLE COMPREHENSIVE PLANNING
AND REMEDIATION EFFORT."  ALTHOUGH THE STATE IS REFERRING PRIMARILY TO COORDINATION BETWEEN THE CERCLA ACTION
AND RCRA MEASURES FOR THE PLUME EMANATING FROM THE LARCO FACILITY, IT IS APPARENT THAT ANY SEPARATION OF THE
CERCLA ACTION WOULD ONLY ADD TO THE STATE'S CONCERNS.

IN ITS COMMENTS ON THE PROPOSED PLAN, KNENERGY, INC. HAS ASSERTED THAT EPA LACKS AUTHORITY UNDER CERCLA TO
ADDRESS RELEASES FROM THE KN FACILITY.  KN BASES THIS CONTENTION ON THE ASSERTION THAT "THE CERCLA PETROLEUM
PRODUCTS EXCLUSION APPLIES TO KN-RELATED MATERIALS AT THE SITE."  SPECIFICALLY, KN CONTENDS THAT THE
HYDROCARBON RECOVERY AND RECYCLING COMPONENT OF ALTERNATIVE B4, AND THE GROUND WATER AND SOIL TREATMENT
ACTIONS INVOLVED IN THE REMEDY INVOLVE PETROLEUM PRODUCTS AND, THEREFORE, FALL WITHIN THE PETROLEUM PRODUCTS
EXCLUSION.

EPA DISAGREES WITH KN'S CHARACTERIZATION OF THE CONTAMINANTS RELEASED FROM THE KN FACILITY, AND DOES NOT
AGREE THAT THE PETROLEUM PRODUCTS EXCLUSION IS APPLICABLE TO RELEASES FROM THE KN FACILITY.  DOCUMENTS WHICH
FORM THE BASIS OF EPA'S DETERMINATION CONCERNING THE INAPPLICABILITY OF THE PETROLEUM EXCLUSION TO RELEASES
FROM KN'S PROPERTY ARE CONTAINED IN THE ADMINISTRATIVE RECORD FOR THE SITE.  THIS DOCUMENTATION INCLUDES
INFORMATION SUBMITTED TO EPA BY KN,1 AS WELL AS THE EXPANDED SITE INVESTIGATION, THE KNENERGY ENGINEERING
EVALUATION/COST ANALYSIS, AND THE RI/FS.

KN OPERATES A NATURAL GAS FRACTIONATION, COMPRESSION, CLEANING, ODORIZING AND TRANSMISSION FACILITY ON THE
SOUTHERN BORDER OF THE BROOKHURST SUBDIVISION.  THERE ARE THREE SOURCES OF CONTAMINATION ON KN'S PROPERTY. 
ONE SOURCE WAS A FLARE PIT, INTO WHICH KN PLACED NUMEROUS WASTES, INCLUDING HYDROCARBON PRODUCTS AND
SOLVENTS, WHICH WERE THEN BURNED.  A SECOND SOURCE WAS A CATCHMENT AREA, A LOW SPOT IN THE GROUND TO WHICH
RUN-OFF WAS DIVERTED.  THE THIRD SOURCE WAS THE PLANT ITSELF, WHICH, AT SOME TIME IN THE 1960S, AND PERHAPS
CONTINUING THROUGH THE 1980S, RELEASED ABSORPTION OIL.

THE FLARE PIT, ORIGINALLY AN EARTHEN IMPOUNDMENT, WAS USED TO COLLECT SPENT MATERIALS GENERATED BY THE
FACILITY.  MATERIALS THAT MAY HAVE BEEN PLACED IN THE FLARE PIT INCLUDE: 1) CRUDE OIL CONDENSATE, 2)
ABSORPTION OIL, 3) EMULSIONS, ANTIFOULANTS, AND ANTICORROSIVE AGENTS, 4) LIQUIDS ACCUMULATED IN THE FLARE
STACK, 5) POTASSIUM HYDROXIDE TREATER WASTE, 6) LUBRICATION OILS, AND BLOW DOWN MATERIALS FROM EQUIPMENT IN
THE PLANT. IN 1985, A CONCRETE-LINED FLARE PIT REPLACED THE EARTHEN PIT.  USE OF THIS NEW PIT WAS
DISCONTINUED WHEN IT WAS DECOMMISSIONED IN 1987.

ABSORPTION OIL IS A GENERIC TERM FOR A PRODUCT USED AT THE KN FACILITY TO ABSORB CONTAMINANTS FROM THE
NATURAL GAS STREAM.  USED ABSORPTION OIL WAS RELEASED IN 1965 WHEN AN UNDERGROUND PIPE BURST AND INJECTED
SEVERAL THOUSAND GALLONS OF THE SUBSTANCE INTO THE GROUND BENEATH THE FACILITY. ADDITIONAL RELEASES OCCURRED
FROM THE FLARE PIT, FROM THE CATCHMENT AREA, AND AS A RESULT OF GRADUAL LOSSES FROM FACILITY OPERATIONS.

PURSUANT TO SECTION 101(14), SECTION 101(33), AND SECTION 104(A)(2) OF CERCLA, PETROLEUM PRODUCTS ARE
EXCLUDED FROM THE DEFINITION OF HAZARDOUS SUBSTANCES.  KN CONTENDS THAT THE CONTAMINATION RELEASED FROM ITS
FACILITY CONSISTS ENTIRELY OF PETROLEUM PRODUCTS.  CONTAMINANTS OF CONCERN RELEASED FROM THE KN FACILITY
CONSIST OF BENZENE, ETHYLBENZENE TOLUENE, AND XYLENE (BETX).  ALTHOUGH THESE COMPOUNDS ARE CONSTITUENTS OF
PETROLEUM PRODUCTS, THEY ARE ALSO DESIGNATED HAZARDOUS SUBSTANCES PURSUANT TO SECTION 101 OF CERCLA, 42 USC
SECTION 9601.  EPA BELIEVES THAT THE CERCLA PETROLEUM EXCLUSION IS NOT APPLICABLE TO RELEASES OF THESE
HAZARDOUS SUBSTANCES FROM THE KN FACILITY.

CONTAMINATION EMANATING FROM THE FLARE PIT IS NOT SUBJECT TO THE PETROLEUM EXCLUSION BECAUSE IT CONSISTED OF
HAZARDOUS WASTES MIXED WITH PETROLEUM PRODUCTS.  SEE  MEMORANDUM ENTITLED "SCOPE OF THE CERCLA PETROLEUM
EXCLUSION UNDER SECTION 101(14) AND 104(A)(2)," OSWER DIRECTIVE NO. 9838.1, JULY 31, 1987.  MATERIALS
DEPOSITED IN THE FLARE PIT DID NOT CONSIST OF NATURAL GAS, BUT WERE WASTES EITHER GENERATED IN THE PROCESSING
OF NATURAL GAS OR DRAINED FROM THE NATURAL GAS PIPELINE. MOREOVER, THE USED ABSORPTION OIL SOURCE DOES NOT
IMPLICATE THE PETROLEUM EXCLUSION BECAUSE ABSORPTION OIL IS A PRODUCT USED TO PICK UP CONTAMINANTS IN THE
PROCESSING OF GAS.  THE SAMPLES OF PRODUCT RECOVERED BY KN IN THE SUBDIVISION SHOWED LEVELS OF CONTAMINANTS
IN EXCESS OF THOSE THAT WOULD BE EXPECTED TO APPEAR IN "NEW" ABSORPTION OIL.  USED OIL THAT CONTAINS
HAZARDOUS SUBSTANCES AT LEVELS WHICH EXCEED THOSE NORMALLY FOUND IN PETROLEUM ARE SUBJECT TO CERCLA
JURISDICTION.  SEE MEMORANDUM ENTITLED "SCOPE OF THE CERCLA PETROLEUM EXCLUSION UNDER SECTION 101(14) AND
104(A)(2)," OSWER DIRECTIVE NO. 9838.1, JULY 31, 1987.  THE CONTAMINANTS IN USED ABSORPTION OIL, SPECIFICALLY
ELEVATED LEVELS OF BENZENE, ARE HAZARDOUS SUBSTANCES TO WHICH A CERCLA RESPONSE MAY BE DIRECTED.  IN
ADDITION, ACCORDING TO THE MEMORANDUM ENTITLED "SCOPE OF THE CERCLA PETROLEUM EXCLUSION UNDER SECTION 101(14)



AND 104(A)(2)," OSWER DIRECTIVE NO. 9838.1, JULY 31, 1987,  "WHERE A PETROLEUM PRODUCT AND AN ADDED HAZARDOUS
SUBSTANCE ARE SO COMMINGLED THAT, AS A PRACTICAL MATTER THEY CANNOT BE SEPARATED, THEN THE ENTIRE OIL SPILL
IS SUBJECT TO CERCLA RESPONSE AUTHORITY."

FINALLY, BENZENE IS NOT ONLY AN INGREDIENT IN PETROLEUM, IT IS ALSO A COMPONENT OF MANY SOLVENTS.  ONCE THE
BENZENE IS IN GROUNDWATER ITS SOURCE CANNOT BE CONCLUSIVELY DETERMINED, AND SINCE IT MAY HAVE COME FROM
SOLVENTS, IT IS SUBJECT TO REMEDIATION UNDER CERCLA.

FOR THESE REASONS, EPA IS ACTING WITHIN ITS CERCLA AUTHORITY IN SELECTING A REMEDY FOR THE SITE THAT
ADDRESSES THE CONTAMINATION RELEASED FROM THE KN FACILITY, INCLUDING GROUND WATER AND SOIL TREATMENT AS WELL
AS HYDROCARBON RECOVERY AND RECYCLING.

KN HAS ALSO COMMENTED ON THE LACK OF AN ARAR FOR FLOATING HYDROCARBONS. THE LAYER OF HYDROCARBONS FLOATING ON
GROUND WATER PRESENTS A CONTINUING SOURCE OF GROUND WATER CONTAMINATION, AND THUS PRESENTS A POTENTIAL HEALTH
RISK.  THE FLOATING PRODUCT MUST, THEREFORE, BE CONSIDERED WITHIN THE SCOPE OF SITE CLEAN UP.  MCLS FOR
GROUND WATER CONTAMINATION DO EXIST, AS DISCUSSED IN THE ROD.  CLEAN UP OF SUBSTANCES CAUSING MCLS IN GROUND
WATER TO BE EXCEEDED IS A LOGICAL APPROACH TO ACHIEVING SITE REMEDIATION GOALS, AND CLEAN UP OF THE FLOATING
PRODUCT IS, ACCORDINGLY, DRIVEN BY MCLS FOR THE CONSTITUENTS OF THE PRODUCT.  MOREOVER, ARARS DO NOT DEFINE
THE LIMITS OF EPA'S CLEAN UP AUTHORITY.  IN ACCORDANCE WITH CERCLA AND THE NCP, EPA'S ACTIONS MAY ADDRESS
RELEASES OR POTENTIAL RELEASES OF HAZARDOUS SUBSTANCES, AND , AS DISCUSSED IN DETAIL ABOVE, EPA HAS
DETERMINED THAT THE FLOATING PRODUCT IS A HAZARDOUS SUBSTANCE AND IS NOT SUBJECT TO THE PETROLEUM EXCLUSION.



#TA
                  TABLE 5: CARCINOGENIC RISK CHARACTERIZATION

                                   VHO PLUME

   SCENARIO/PATHWAY               BENZENE         PCE           TCE

   CURRENT RESIDENT
   INGESTION                      7.OE-07       2.5E-05       5.1E-05
   ABSORTION                      1.3E-06       8.9E-08       1.9E-07
   AGGREGATE

   FUTURE HYPOTHETICAL RESIDENT
   INGESTION                        -           7.1E-05       2.5E-04
   ABSORTION                        -           2.9E-07       1.0E-06

                                   VHO PLUME

                                                METHYLENE      PATHWAY
   SCENARIO/PATHWAY               1,1 DCA        CHLORIDE       TOTAL

   CURRENT RESIDENT
   INGESTION                      2.3E-08        2.5E-07        7.9E-05
   ABSORTION                      8.5E-09        9.0E-10        1.6E-06
   AGGREGATE                                                    8.1E-05

   FUTURE HYPOTHETICAL RESIDENT*
   INGESTION                        -               -           3.2E-04
   ABSORTION                        -               -           1.3E-06
   AGGREGATE                                                    3.2E-04

                                  BETX PLUME

   SCENARIO/PATHWAY               BENZENE         PCE           TCE

   CURRENT RESIDENT
   INGESTION                      1.4E-05        1.3E-06       2.8E-06
   ABSORBTION                     2.5E-05        4.8E-09       1.0E-08
   AGGREGATE

   FUTURE HYPOTHETICAL RESIDENT*
   INGESTION                      5.8E-05           -             -
   ABSORBTION                     1.1E-04           -             -
   AGGREGATE

                                  BETX PLUME

                                                METHYLENE      PATHWAY
   SCENARIO/PATHWAY               1,1 DCA        CHLORIDE       TOTAL

   CURRENT RESIDENT
   INGESTION                      3.0E-06        8.3E-07        2.2E-05
   ABSORBTION                     1.1E-08        3.0E-09        2.5E-05
   AGGREGATE                                                    4.7E-05

   FUTURE HYPOTHETICAL RESIDENT*
   INGESTION                        -               -           5.8E-05
   ABSORBTION                       -               -           1.1E-04
   AGGREGATE                                                    1.7E-04

   * SELECTED CONTAMINANTS ONLY



                        TABLE 6: SELECTED REMEDY COSTS

                                   VHO PLUME
   ITEM                                                             COST

   DIRECT CAPITAL COSTS
   TEMPORARY DEED AND/OR USER RESTRICTIONS                          $15,000
   EXTRACTION WELL SYSTEM INSTALLATION                              $3,500
   WELL INSTALLATION SUPERVISION                                    $1,110
   WELL PUMPS                                                       $2,500
   INFLUENT AND DISCHARGE PIPING                                    $5,000
   PIPING INSTALLATION                                              $4,000
   AIR STRIPPER SYSTEM                                              $57,000
   AIR STRIPPER SYSTEM INSTALLATION                                 $14,000
   DISCHARGE PUMP                                                   $2,500
   MOBILIZATION                                                     $7,000
   EQUIPMENT DECONTAMINATION                                        $5,000
   HEALTH AND SAFETY PROGRAM                                        $10,000

   ESTIMATED DIRECT CAPITAL COST                              $126,610

   INDIRECT CAPITAL COSTS
   CONTINGENCY ALLOWANCE (25 PERCENT)                         $31,653
   ENGINEERING FEES (15 PERCENT)                              $18,992
   LEGAL FEES (5 PERCENT)                                     $6,331

   ESTIMATED INDIRECT CAPITAL COST                            $56,975

   TOTAL ESTIMATED CAPITAL COST                               $183,585

   ANNUAL OPERATION AND MAINTENANCE COSTS
   GROUND WATER SAMPLE COLLECTION                              $2,600
   GROUND WATER SAMPLE ANALYSIS                                $8,400
   ELECTRICITY (PUMPS, BLOWER)                                 $4,320
   AIR STRIPPER OPERATION                                      $23,360
   AIR STRIPPER MAINTENANCE                                    $13,440
   AIR STRIPPER CLEANING SOLUTION                              $1,500
   DISCHARGE SAMPLING (WATER)                                  $11,680
   DISCHARGE ANALYSIS (WATER)                                  $54,750
   AIR STRIPPER VAPOR DISCHARGE SAMPLING                       $1,664
   VAPOR SAMPLE ANALYSIS                                       $1,200

   ESTIMATED ANNUAL OPERATION AND MAINTENANCE COST              $122,914

   PRESENT WORTH OF ANNUAL OPERATION AND MAINTENANCE
   COSTS (I=5 PERCENT)                                        $170,237

   TOTAL ESTIMATED COST VHO PLUME                             $353,822
   FROM: RI/FS REPORT (JUNE 1990)



   ITEM                                                             COST

   DIRECT CAPITAL COSTS
   TEMPORARY DEED AND/OR USER RESTRICTIONS                    $15,000
   INFLUENT AND DISCHARGE PIPING                              $4,000
   PIPING INSTALLATION                                        $600
   SVE WELLS                                                  $10,500
   PRODUCT RECOVERY WELL                                      $4,500
   PRODUCT RECOVERY PUMP                                      $2,500
   VACUUM PUMP                                                $7,500
   WELL INSTALLATION SUPERVISION                              $1,850
   MOBILIZATION                                               $3,000
   EQUIPMENT DECONTAMINATION                                  $500
   HEALTH AND SAFETY PROGRAM                                  $500

   ESTIMATED DIRECT CAPITAL COST                              $50,450
   INDIRECT CAPITAL COSTS
   CONTINGENCY ALLOWANCE (25 PERCENT)                         $12,613
   ENGINEERING FEES (15 PERCENT)                              $7,568
   LEGAL FEES (50 PERCENT)                                    $2,523

   ESTIMATED INDIRECT CAPITAL COST                            $22,703

   TOTAL ESTIMATED CAPITAL COST                               $73,153
   ANNUAL OPERATION AND MAINTENANCE COSTS
   GROUND WATER SAMPLE COLLECTION                             $2,600
   GROUND WATER SAMPLE ANALYSIS                               $8,400
   ELECTRICITY (PUMPS, BLOWER)                                $6,000
   AIR STRIPPER OPERATION                                     $6,400
   AIR STRIPPER MAINTENANCE                                   $3,200
   AIR STRIPPER CLEANING SOLUTION                             $1,700
   DISCHARGE SAMPLING (WATER)                                 $3,200
   DISCHARGE ANALYSIS (WATER)                                 $15,000
   SVE VAPOR AND STACK DISCHARGE SAMPLING                     $1,664
   VAPOR SAMPLE ANALYSIS                                      $2,400

   ESTIMATED ANNUAL OPERATION AND MAINTENANCE COST            $50,564
   PRESENT WORTH OF ANNUAL OPERATION AND MAINTENANCE
   COSTS (1-5 PERCENT)                                        $174,765
   TOTAL ESTIMATED COST BETX PLUME                            $247,917
   FROM: RI/FS REPORT (JUNE 1990)


